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The Acme Automatic Safety Engine. 





In our issue of January 16 we published a 
reference toa new small engine and boiler, 


with which kerosene oil was used as fuel, | 
then being perfected at the Rochester Ma- | 
With | 


chine Tool Works, Rochester, N. Y. 
this we show two views of the machine. 


The engine is vertical double-cylinder with | 


cranks at 180°. The piston is one-half the 
stroke in length, no other guides being used. 


pin. The cylinders are directly over the 
shaft so that the engine may be run in either 
direction. The crank 
shafts are steel, with 
main bearings 23 di- 
ameters in length. 

The valve_is of the 
rocking type, and 
placed top of the cyl- 
inders, the casing 
forming the cylinder 
head. In this way 
long ports are conven- 
iently secured. The 
travel of this valve is 
controlled by a gov- 
ern*of siraple con- 
struction situated in 
the fly- wheel, thus 
regulating the speed 
automatically. 

Lubrication is pro- 
vided by carrying in 
the crank case a mix- 
ture of water and oil, 
on the Westinghouse 
plan. The crank dips 
in this at every revo- 
lution; this oils thor- 
oughly all parts inside 
the case. As the oil 
cannot escape from 
the case it is used over 
and over; the oil sup- 
plied tothe main bear- 
ings is caught by 
wipers and returned 
to the case. The ec- 
centric rod strap and 
bearing, and the outer 
bearing of the valve 
stem are the only 
bearings not con- 
stantly flooded! ‘with foil while the engine is | 
running. 

The boiler is of the sectional type, designed 
for securing rapid circulation. Water space | 
below the fire is provided for the settlement | 
of sediment, from which it can be blown out | 
or removed when the boiler is cold. The | 
water is carried in a series of rings connected 
by inclined tubes that break joints, so that | 
the fire must search every part. The boiler | 
is double-jacketed to prevent loss from radia- 
tion. The top ring of the boiler is larger | 
than the others and constitutes a steam dome. | 
The water supply is maintained by a pump | 
worked directly from main shaft. This 
pump forces the feed water through a coil | 
heater. | 

The supply of water is regulated by a ball 
float in a case attached to the boiler; this by 
means of levers automatically controls the 
supply. 

F The fuel used is kerosene oil of 110° to 115° | 
fire test. The oil is atomized by a steam jet, 


_tested before shipment. 
The wrist pin is in the piston slightly below 
the center, the packing rings being above the | 


| 
‘and the supply is controlled by an automatic 
regulator. 


steam pressure reaches the limit. 


light power ; the boilers are tested to several 


The interchangeable system of manufacture 
is employed, and each engine is set up and 
When desired for 
small boats link motion is provided. 

For the stationary engines the inten- 
tion is to make them standard. 
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AcME AUTOMATIC 


If you have cause to borrow a tool twice, 
then buy one of your own, The ‘chronic 
borrower” is a man to be dreaded by all his 
shop mates. 

———— ope ——— 


The North Hudson Railroad Company are 
warming their cars by means of hot water. 
A system of 4-inch pipes are placed under the 
seats, and are filled with hot water before the 
car leaves the station. 





<> 


When stretching two lines at right angles 
with each other, they may be quickly squared 
by placing underneath the lines a board, 
across which has been stretched two fine 
threads, or wires, perpendicular to each 
other. One thread may be brought to corre- 
spond with one of the lines, and the remain- 
ing line can be sighted to align with the 
remaining thread on the board. 
board three feet square, reasonable accuracy 
may be secured. 





This reduces the supply to the | 
| requirements, or entirely shuts it off if the | 


These engines are adapted to any kind of 


With a | count for the purpose of paying men what is 


| due them. 


| Machine Shop Time and Cost Accounts, 





By Henry METCALFE. 





I beg to suggest the enclosec 


These are supposed to be made up into little 
books, like check books, stamped with the 
| workman’s name, shop number and rate. All 
he has to do is to fill in number of order, 
piece on which working, kind of work and 


hours, as shown. Even this much writing | 


'can be abbreviated by using symbols for 
pieces and kind of work, as described in my 





SaFETY ENGINE. 


| book on cost of manufactures, from which I! 
have adapted the example to Mr. Shaw’s sim- 
ple illustration. 

| The books take the place of time checks, 
being given out to the men when they come 
to work, and are returned to the foreman at 
quitting time, or when leaving the shop be- 
tween times. One card is filled out for every 
distinct job each man has worked on. Thus, 
if he has worked on ten different jobs, he fills 

| out ten cards ; at 6 p. m. hands book to fore- 

| man, who verifies it, tears out checks, stamps 
| them with rubber dater as a sign of his ap- 


proval, and keeps the book until the work- | 
man calls for it next morning. | 
The cards pass on to the office, where they | 
are sorted, if necessary, by names, and | 
credit given to the men for such parts of days | 
as each has worked. In the time-book there | 
is no reference to jobs; it is merely an ac- 


The cards are then sorted by jobs (order 


‘‘unit card” 

(page 2), as an improvement on the plan des- | 
times the pressure required, and all con- cribed by A. J. Shaw in your issue of April 3. | 
venient and safety appliances furnished. | 








numbers), and are placed in pig 
responding to the job numbers. 
viously to this, the aggregate 
cards can be charged to the ord 
keep the office daily advised of 
the order is costing). When the jd 
the cards are taken out of the pigeoW 
and are sorted first by pieces; that is, thé 
bearing the name of the same piece of order, 
No. 2147, say spindles, are placed in one pile, 
then each of these piles in turn is sorted ac- 
cording to the kind of work shown on them, 
and each pile representing one kind of work 
according to rates of wages. You thus get 
the total number of hours at each rate on 
each kind of work on 
each component piece 
of each order. Split 
it fine or coarse, it is 
all there. 

There is no cleri- 
cal work involved. A 
clever boy can do, and 
has done, the sorting 
for a pretty good sized 
shop. If symbols are 
used, so that the same 
piece or operation is 
always called by the 
same name, he need 
know nothing of the 
workings of the shop- 

The number of 
pieces worked on,need 
not appear daily, nor 
is it necessary that the 
person for whom made 
should be known to 
the workman. All 
these data are known 
from the record of 
order No. 2147. It 
complicates things to 
have material record- 
ed on labor cards. It 
is best treated on sep- 
arate and independent 
cards, which can be 
issued for requisition 
and all sorts of pur- 
poses. However, I 
will confine myself to 
Mr. Shaw’s compara- 
tively simple problem 
of getting at cost of 
work. 

When material which cannot jbe charged to 
any particular job is purchased, it is charged 
to the account of the shop where it is princi- 
pally used. As the foreman of that shop 
uses it up on jobs, he credits his shop ac- 
count with what he takes on the same card on 
which he reports his expenditure of material 
on the job. The cards are sorted according 
to jobs having charges against them, and are 
filed in pigeon-holes and sorted like the labor 
cards. 

At the end of the year the foreman’s ac 
count stands like this : 


DR. CR. 
Per last year’s inventory........ a 
Bought during year and charged 
HOROCOUIG ok 6:5 Fs 5 00'an oa paces b. 
Used up on jobs during year, 
cred. on material card........ Cc. 
Per this inventory ............- d. 


Balance, charges omitted, lost, 
wasted, stolen, the effects of 


imperfect management....... e. 
WON 5 Sat eesssacinnd Ses 
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The balance (e), plus miscellaneous labor 
charges, such as attendance, oilers, superin- 
tendence and rent, insurance, repairs and 
akes up the general shop account for 
ace ps, which, divided by the 
ummber of houfs’ labor last year, gives, say, 
a Shew’s 15 cents per hour to apply to this 
mura oxpeusay. If charges have been made 
,> ose way, Lo special care being taken to 
” . take its share of current ex- 
ae) Soreman has slighted his duty 
Acrgcu to “ shop tools,” etc., time 
ad @): make @ job cost more than 
vuhevs things, and many others 
ease the 15 cents, and lead 
‘bis is the foreman’s indi- 
automatic, and 
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Mr. Shaw's paper has proved very interest- 
ing te me: notebiv tor the strong endorse- 
saent hy g tie use of cards by men. 

" Fhe, nearer we gel down to hard pan, the 
nearer we c » the workman who does the 
work record the more solid will be the 
structure we siall raise on his disinterested 
atatements of the employment of his time. 


The ad 


uutage of providing for more 
ol » on a card is its inflexibility. For 
plo, in Mr. Shaw’s Fig. 1, weekly time 
car’, if a man works on more than 7 different 
jobs @aring the week, some will overlay and 
confuse each other. The remedy may be to 
make the card wider; but how much wider? 
And if made wide enough for all possible 
purposes, how about the paper, space, etc., 
wasted ? 

Then, I know from experience, that in 
transferring from cards to books, and in con- 
solidating entries, there is a good deal of 
what I call ‘‘ side-figuring ” to be done ; fig- 
uring which, if shown, would cover a good 
deal of paper. Now, all this can be avoided 
by making each card right for its own use, 
like printer’s type, and using as many as we 
please, sorting and distributing them in as 
many different forms as we may please, sure 
that all accounts must balance, for nothing 
can be omitted. 

The cards are equally adapted for ‘‘ piece 
work” and for ‘‘ machine work” by altering 
the rate to suit the case. This, especially for 
‘* machine work,” should be done in the shop, 
under the supervision of the foreman, rather 
than later by a clerk who knows more or less 
of shop work, but who, however much he 
may know, can never be as nearly right as the 
man who put down what he knew at the very 
time he knew it. 


the 
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NO, NAME, RATE, 
235. Lannigan. 0.25. 
ORDER NO. PIECE. WORK. Hours. 
2147 Spindles. Lathe. 2 
or or 
(S) (L) 











Modern Locomotive Construction. 





By J. G. A. MryveEr. 


NINETEENTH PAPER. 





LAYING OUT LOCOMOTIVE BOILER SHEETS. 


It was my intention to contribute to the 
American Macuinist towards the end of this 
series of papers a few articles relating to 
laying out locomotive boiler sheets. 

The inquiry ‘‘ how to lay out these sheets,” 
sent to you by one of your Western sub- 
scribers, and to which my attention has been 
drawn, and also inquiries relating to the same 
subject from a number of boiler makers with 
whom I have become acquainted, induce me 
to change the original arrangement, and con- 
sequently this and one or two other articles 
will treat on the above subject. After these, 
machine construction will be resumed. 





In this paper we propose to explain the 
method employed in laying out the sheet 
marked S, Fig. 98. This sheet is called by 
locomotive boiler makers the ‘‘ tapered course,” 
and this name for this sheet we shall hereafter 






adopt. When we are engaged in laying out a 
sheet of this kind, we are simply solving a 
geometrical problem, and an easy one at that. 
How to solve such a problem according to 
geometrical principles is admirably shown by 
the illustration marked Fig. A, and which 
has been courteously sent to the AMERICAN 
Macurnist by the Baldwin Locomotive Works, 
in which their method of laying out the 
tapered course is plainly given. Indeed, it is | 
so plainly shown that any person with a | 
knowledge of geometry can readily under- | 
stand this illustration without any further | 
explanation. Therefore, it simply remains | 
for the writer to explain the geometrical prin- 
ciples connected with this subject, and show | 
the practical application of these principles, | 
which we shall endeavor to do with the simplest | 
language possible. 











| may be divided into two distinct classes : 





ing a correct resemblance of the same, or, in 
other words, showing the object on a flat sur- 
face as it would appear to the eye. Hence, 
drawing, or the delineations of objects, may 
be called a written language employed to con- 
vey or communicate ideas of form. Drawing 


Ist. Free-hand drawing; that is, we may 
simply, with the aid of a pencil, and without 
any other instrument, draw the outline of an 
object as it appears to the eye, and thus give 
some idea of the shape or form of the same. 
This method of showing the form of an object 
is called ‘‘ free-hand drawing.” 

2d. Mechanical drawing. 


Generally, a 


workman is not satisfied with a free-hand 
drawing, because it does not possess that ac- 
curacy which is necessary to show the true 
form of an 


object. Hence, for the purpose 
of making a drawing that shall 
possess sufficient accuracy, so 
that a workman can use it as a 
guide in shaping the material, 
we must call to our aid certain 
tools, commonly called ‘‘ draw- 
ing instruments.” Again, in the 
delineation of an object we must 
follow certain rules and prin- 
ciples, so that other persons can 
readily read the drawing, and 
our idea of form be correctly con- 
veyed to them, without any ex- 
planation. The rules and prin- 
ciples alluded to are geometric- 
al rules and principles. The 
delineation of an object accu- 
rately drawn, according to geo- 
metrical rules and principles, is 
generally called a ‘‘ mechanical 
drawing.” The writer believes 
that ‘‘ practical drawing” is a 
better term for this class of 
drawing. 

In mechanical drawings the 
Juli lines always represent the 
outline of an object which can 
be seen; dotted lines always re- 
present that part of the outline 
of an object which is concealed. 
Auxiliary lines, or lines used to 
aid in the construction of a 
problem, are by some draftsmen 
dotted ; in the illustrations con- 
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Fig. 100 
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All good boiler shops are generally pro- 
vided with blackboards, and on this the sheet 
is drawn which is to be developed or laid out. 
To do this the boiler maker must have a 
knowledge of some of the principles and 
rules connected with mechanical drawing. 
Here, then, the questions naturally arise, 


of the principles and rules connected with 
mechanical drawing ?”? The term ‘‘ drawing,” 
in its widest and fullest acceptation, may be 
defined as the art of representing on a flat 
surface the boundaries of an object by the 











‘* What is drawing?” and ‘‘ What are some , 


means of a combination of lines, thus produc- 


|mected with all these articles the auxiliary 
lines will be represented by dots and short, 
| straight lines, such being adopted for the 
sake of distinction. 

In order to show complete an object having 
three dimensions—namely, length, breadth 
and thickness—at least two views of the object 
are necessary. These two views must be 


the line CD, Fig. 97, representing the same 
thing, must lie in the same straight horizonta] 
line; and the same rule holds good for any 
other line or point representing the same thing 
in both views. Take, for instance, the line 
E F, Fig. 96, which represents the axis of the 
barrel of the boiler, and the point G, Fig. 97, 
which also represents the axis of the boiler 
(the axis in this view is seen endwise), both— 
that is, the point G and the line H F—mmugt 
lie in the same straight horizontal line YX Y, 
because these represent one and the same 
thing. 

When a plan of the boiler, as shown in 
Fig. 100, is required, then it is best to place 
the plan directly underneath the elevation, 
Some draftsmen place the plan above the ele. 
vation, but in either case the plan should be 
placed in such a position that a line repre. 
senting one thing in the plan, and a line rep. 
resenting the same thing in the elevation, 
both lines will lie in the same straight line, 
Thus, for instance, the line M L, Fig. 98, and 
the line O JN, Fig. 100, represent the outer 
surface of the door sheet, and consequently 
these lines, if connected by a straight line 
N M, should form one straight line, or, in 
other words, the line M Z and the line 0 V 
should lie in the same vertical line. Or, 
again, assume that the outer crown sheet and 
sides of the fire-box are made of one sheet of 
iron, then the line J K, Fig. 98, and the line 
G H, Fig. 100, represent one edge of this 
sheet, and since these two lines represent one 
and the same thing, the latter must lie in the 
same vertical line. True, sometimes for 
want of space on the paper, this rule is not 
always followed, but if we strictly adhere to 
the rules of geometry we must place the 
different views in the relative positions as 
just explained; particularly so when we are 
going to lay out a sheet the foregoing rule re- 
lating to the position of the different views 
should be strictly followed, because it will 
save a great amount of labor. And the same 
rule or rules which are applicable to draw- 
ing on paper are also applicable to drawing 
on a blackboard. 

In order to lay out the tapered course 8. 
Fig. 98, itis not necessary to show as much of 
the boileras we have done in these illustrations, 
The aim in doing so, is simply to impress 
upon the reader the rule which governs the 
positions of the different views of an object 
on the paper or on the black board. 


Some locomotive boilers have no tapered 
course ; in such boilers the fire-box and barrel 
are connected by a straight course marked W, 
Fig. 98. The shape of such a sheet before it 
is rolled is shown by the outline B, PB, C, 
C,, Fig. 103, and, as will be seen, the sheet is 
rectangular, that is, the long edge B, PB, s 
parallel to ’, C,, and the short edge /?, (is 
parallel to B, C,, and the short edges are 
perpendicular to the longer edges, or, in other 
words, the short edges are square to the 
longer edges. The length and breadth of the © 
sheet can easily be determined without 
making a drawing of the sheet on a black- 
board. Thus, for instance: In Fig. 6 we 
see that the. distance from center to center of 
rivets is 31 inches ; if to this we add the lap, 
then the total breadth of this sheet will be 
known. If the lap is 24 inches then the width 
of the sheet must be equal to 312" =33} 
inches, hence the distance between. /, and 
C,, Fig. 103, or the distance between J, and 
C, must be equal to 334 inches. 


The length of the sheet is found in the 
following manner: In Fig. 96 we see that the 
outside diameter of the course of which this 
sheet W forms a part, is 483 inches. Now, 
assume that this course is made out of one 
sheet, and its thickness very small, say, for 
the sake of simplicity, ;, of an inch thick, 
then the length of the sheet (before itis 
rolled), as shown in Fig. 103, will be equal to 
the cireumferemce of a circle whose diameter 
is 483 inches, plus the lap. The circumfer- 
ence of a circle is found by multiplying its 
diameter by 3.1416, and therefore, in this 





drawn in line with each other ; that is, if one 
elevation represents a side view and the other 
elevation an end view, one of these must not 
be drawn above or below the other view. 
Thus, for instance, the line A B, Fig. 96, p. 3, 


representing the bottom of the fire-box, and | 


case, length of sheet will be 48.75'' x 3.1416= 
| 153.153; to this the amount of lap must be 
| added. But in locomotive boilers of this 
| diameter the sheets are generally § of au inch 
thick, and consequently when the outside 


diameter of a course is 48% inches, then the 
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| 
inside diameter will be 48 inches. 


diameter is 48? inches, our sheet will be too | 
long. On the other hand, in rolling™a sheet, | | 
its inner surface will be compressed, and 
therefore, if we make the length of the sheet 
equal to the circumference of a circle whose 
diameter is 48 inches, then the sheet will be 
too short. In practice itis generally assumed 
that in rolling a sheet, the metal in the center 
of its thickness will not be disturbed,that is, 
it will not be lengthened or shortened’; 'con- 
sequently, the correct length of the sheet, 
for a course whose diameter is 48? inches, and 
its inside diameter 48 inches, must be made 
equal to the circumference of a circle whose 
diameter is 483, and to this length the amount 
of lap must be added. Thus 48.375 x 3.1416 
=151.9749, say 152 inches. Now, if the 
amount of lap is to be four inches, then the 
total length of the sheet to form the whole 
course will be 152’’+-4”"=156 finches. But 
the sheet W forms only one half of the 
course, therefore its length from B, to By, 
Fig. 103, will be equal to 


48.375 x 3.1416 
——- 
The shaded parts in Fig. 103 simply indicate 
the amount of lap. 

The full lines B, A B, and C0, DC, in 
Fig. 106 represent the shape of a sheet for a 
tapered course before the same has been 
rolled. Here we see the edges B, B, and 
CG, Cs, are curved, to find these curves we 
must follow a construction in which auxiliary 
lines, such as marked 1, 2, 3 etc., are used. 
To make the explanation of this construction 
as plain as possible we will first refer to Fig. 
103, and also Figs. 101, 102. In Fig. 103, as 
will be remembered, the sheet W, Fig. 96, is 
represented before the same has been rolled. 
Now suppose that on this sheet we draw any 
number of straight lines 1, 2, 3 etc., equal 
distance apart and parallel to the short edges 
B, (, or B, C,, and that these lines are 
drawn in such a manner, so that they cannot 
be erased during the process of rolling the 
sheet. Now assume that this sheet with the 
lines drawn upon it has been rolled, then 
looking at the sheet sideways, the lines 1, 2, 
3, ete., will appear to eye, as shown in Fig. 
101, in this figure these lines are marked 
1*, 2a, 3", etc. Here the readers may ask, 
‘‘How is it that before the sheet was rolled 
the lines were all equal distances apart, and in 
Fig. 101 no two of these lines are the same 
distance apart?” To this we answer that in 
Fig. 103 the lines are all seen on a flat surface, 
and in Fig. 101 they are seen on a curved 
‘surface. Indeed, in Fig. 101 we see only one 
half the number of lines which have been 
previously drawn on the sheet; the other half 
are on that part of the curved surface which 
we cannot see without going around the sheet 
and looking at it from an opposite direction. 
Here again the reader may ask: ‘' How can 
we find the correct distance between the lines 
1, 2,, 3a, etc., shown in Fig. 101 ?” 

Draw the outline of this sheet as it will 
appear tothe eye, after the sheet is rolled, such 
as represented by A BC WD, Fig. 101. Also 
draw the end view of this sheet as shown in 
Fig. 102. In doing so Fig. 102 must be 
drawn in such a position so that c, and c,, 
and BC in Fig. 101 (which represents the 
same edges) will all lie in the same straight 
line X Y. The distance between the Fig. 
101 and Fig. 102 is a matter of convenience 
aud is of no importance. Notice that 
in Fig. 103 the distance between the lap, 
that is, the distance between g, and g, has 
been divided into fourteen equal parts; 
consequently in. Fig. 102 we lay off from c, 
the amount of lap, say 4 inches, which will 
give the point g., also from CU, lay off the 
same amount of lap, which will determine the 
position of the point g,; divide the are g, h 
7, into 14 equal parts, and number each 
point so found as shown in figure. Each of 
these points represents, so to speak, the end 
of the line correspondingly marked in Fig. 
103. Thus the points 1, 2, 3, etc., on the 
left hand side Fig. 102, will represent the 





-+4=80 inches. 
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In rolling | 103, and the same remark sauties to the lines | We will again draw attention to the fact that the 
a sheet to its proper form the outside surface|on the right hand side of these figures. 
will be stretched, and therefore if we make | | Through the points 1, 2, 3, ete., Fig. 102, 
the length of the sheet before it is rolled | draw straight lines parallel to X Y, or, as the not it will be impossible to square pe 
equal to the circumference of a circle whose | draftsman would say, square these points | across from one view to another; and, there- 


two views, viz.: Fig. 101 and Fig. 102, -. 
be drawn on the same straight line X Y, 



































































































































lines 1, 2, 3, etc., on the left hand side Fig. 


are marked la, 2a, 3a, etc., 
represent on a curved surface the lines 1, 2, | as possible, these two views must be drawn as 
3, etc., drawn in Fig. 103, or in other words, shown. 
the line la in Fig. 101, and the line 1, in Fig. | 

103, represent one and the same line. 
the same is true in regard to the other lines. | 
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across. These lines drawn parallel to X Y fore, to determine the position of the lines 








in Fig. 101, and 1a, 2a, 3a, etc., in Fig. 101 with as little labor 
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And | 


Feed-Water Heater and Purifier. 


The accompanying cuts show a 
feed-water heater adapted to remov- 
ing solids and impurities from the 
feed-water before entering the boiler, 
by a somewhat novel process. The 
heater consists of a strong boiler- 
iron shell, with a heavy cast ring 
riveted to each end, to which the 
heads are fastened by studs and nuts. 
Within the shell are a number of 
trough-shaped trays or pans, placed 
one above the other, which are sup- 
ported on longitudinal ways or rods 


fixed by means of brackets to the 
sides of the shell. The end pieces 
of ge oo are higher than the 


+3 











sides, and have projections at each extremity 
to rest on the ways on which the troughs 
are adapted to slide. These troughs are 
formed from thin sheet steel, the heads or 
end pieces being made of malleable iron, 
whereby a light and strong construction is 
obtained, and at the same time a degree of 
elasticity or resilience secured to the trough, 
which permits the lime or other incrustation 
being readily and easily removed. 

Below the troughs is placed a removable 
steel plate, the edges of which are turned up 
on each side, and provided with an end piece 
or head at the rear end. Under this plate is 
fixed two perforated plates (as shown in cut), 
between which is placed crushed coke, char- 
coal or other suitable filtering material. 

A blow-off pipe C leads from the front 
chamber, and an exit pipe connects the rear 
chamber to the boiler. Steam is supplied to 
the heater from the boiler by a large steam 
pipe A. 

The heater should be so placed that the 
end of pipe D, inside the heater, is at least 
18" above the water level of the boiler, and, 
as the same steam pressure is maintained in 
the heater as in the boiler, the water flows 
from the heater by gravity, and never rises 
above the plate in the bottom. 

The operation of the heater is as follows : 
The water is pumped into the heater through 
pipe B, and is distributed in the upper trough 
by the perforated pipe in the top. When the 
trough is full, the water flows over the sides, 
and, following the outer surface of the bot- 
tom, flows in a thin uniform sheet under the 
bottom until it reaches the center, when it 
drops into the trough below, and so on over 
each successive trough until it reaches the 
plate at bottom, over which it passes to the 
chamber at the front end. From the front 
chamber it passes through the filter to the 
rear chamber, from which it escapes to the 
boiler through pipe D. 

The water flowing in a thin, uniform sheet 
under the bottoms of the troughs, and sub- 
jected to the direct action of the steam, is 
heated to the boiler temperature, and will part 
with the scale-making properties it contains, 
the greater part of which will adhere to the 
under sides of the troughs. 

During the operation of the heater the 
troughs remain filled with‘water, and some of 
the solids settle inside of them, but the 
amount thus retained seldom equals one- 
fourth part of the scale found on their wnder 
sides—a fact which is held to demonstrate the 
superiority of the wnder-side lime-catching 
surface. 

When the heater is ready to cle an, which is 
usually after from 30 to 60 days’ run, from 1’ 
to 2’ of scale will be found on the under side 
of the two upper troughs, from 3’ to 3?” on 
the third, ,',’’ to }’’ on the fourth, and about 
gz’ on the underside of the fifth, or lower 
trough. As the filter seldom showed any 
trace of lime it has been dispensed with, and 
the capacity of the heater increased by an 
addition trough below. 

Scale taken from the under side of the top 
trough is usually soft, but that from each 
succeeding trough is harder and thinner than 


the one above, that from the two lower 
troughs being very hard and almost trans- 
parent. 

The extreme thinness and sometimes entire 
absence of scale on the under side of the 
lower trough makes it evident that water in 
passing through this heater is made practi- 
cally pure, and cannot cause scale in the 
boiler. 

To clean the heater, first close the boiler 








Frep-WatEeR HEATER AND PURIFIER. 


connections and cool down by pouring in 
{cold water and blowing off. The sudden 
| change of temperature will cause most of the 
|scale to burst off the under sides of the 
| troughs, leaving very little to remove by 
hand. One head is then removed and the 
troughs drawn out, and the remaining scale 
jarred off by dropping the pans ona solid floor, 
orscraping, after which they should be washed 
or swept clean. Should a filter be used it 
should be renewed, if necessary, before re- 
placing the troughs. 

As the water in passing through this heater 
is heated to the boiler temperature before 
entering the boiler, all shocks and strains 
| incident to feeding water at a lower tempera- 
|ture are thus avoided, and ruptures and 2x- 
|plosions rendered less liable. The manu- 
|facturer of this heater, John J. Hoppes, 
Springfield, Ohio, guarantees that it will 
| purify any feed water so as to prevent scale 
| in the boiler. 
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Pattern-making. 





By F. W. Barrows. 





NINTH PAPER. 





SPIRAL GEABS. 





I see that I should have carried my expla- 
nation of the templet described in AMERICAN 
Macuinist of January 30, 1886, further, and 
shown why I would go to the trouble of 
making a templet which would be absolutely 
correct only at one point, viz.: the pitch line. 

The templet shown was for a YW gear; as a 
VY could be made of two spiral wheels, one 
right and the other left hand, it follows that 
the templet would do for a spiral gear of the 
same dimensions. 

I do not think Mr. Ehrmann appreciates 
how much, or rather how little, the templet 
described in January 30 would vary above 
and below the pitch line. If he will make 
two drawings similar to the one shown by 
him in American Macuinist of March 6, 
1886, one of a circle at the pitch line, the 
other at points of teeth, and one of them on 
tracing paper, then lay the one on tracing 
paper over the other and turn it round until 
the ends of the spiral line on each drawing 
coincide, he will see at a glance how much 
my templet would vary from the true line 
at point of tooth if made for his pinion. 

If he will also carefully look over my 
article, in issue of January 30, he will see that 
the templet described by me, and the one he 
uses to transfer the teeth from one side of the 
wheel to the other, are one and the same; 
consequently the only difference between his 
method and mine is in the additional templet 
which he makes to true up the teeth from the 
line drawn across the points. 

Unless the wheel has a very wide face in 
proportion to the pitch, I consider my way of 
working the teeth much quicker and quite as 
accurate. In case the wheel or pinion is of 
wide face and fine pitch, I should put the 
teeth on with dowels and screws that I might 
remove all but the tooth I was working. This 
would be impossible by the method he de- 
scribes, and I think there would be some 
difficulty experienced in finding and using a 
tool or tools which would go between the 
teeth of aspiral pinion of 3’ face and about 
}' pitch, which gives a space of less than }’’. 

A much better way to make asmall cast pin- 
‘ion like this would be to cast a blank and have 
it cut on a milling machine as described by 
O. J. Beale, in the AMERICAN Macurnist of 
September 12, 1885. I think a cut gear 
pattern for any kind of a small wheel (I have 
made blanks‘ "for “this purpose up, to ,36'’ 
diameter) much superior to a wood pattern, 
for reason that the spacing is or should be 
accurate. This, as I have stated before, I 
consider of the first importance, and it is a 
very difficult job, and one not often accom- 
plished, to so space, lay out and work a gear 
pattern ' that it will stand the test of a pair of 
calipers or a gauge. 

I don’t like to work gears from the top of 
tooth, especially if the shape of flank makes 

it necessary to use a gouge, because you must 
get the tooth right for the whole depth before 
any part of it is right. Consequently you 
must cut a little off the face of tooth with a 
chisel, then lay down your chisel and use a 
gouge to cut off the flank and, perhaps, use 
still another gouge if there is a fillet at root 
of tooth; then try your templet and go 
through the same operation again, and then 
repeat as many times as necessary. See how 
much easier and quicker we could work the 
same tooth from the outline on each side. Find 
a gouge that will fit the fillet at root of tooth, 
and cut all across the tooth until the templet 
shows that the top edge of fillet is right; the 
rim of wheel will of course govern the lower 
edge. This completes the fillet at one opera- 
tion and also gives the \direction}of} lower 
portion of flank. Now work the flank right 
down to the lines, leaving the face of tooth 
until last. I think two or three teeth could 
be worked in this way while one was being 
worked from the top. 
For a worm wheel perhaps the merits of the 
two methods would be about evenly divided, 
owing to the extra crook made necessary to 


As I have already said so much let me adda 


For the sake of simplicity the line required 
is to be one the circumference of a cylinder 
3.82” diameter, 24” spiral pitch and 2” long. 
Draw a line on surface of cylinder parallel 
with axis as line a b, Fig. 21. Then space 
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off one inch at one end of cylinder, as from a 
to ¢, this is the advance of spiral in 2’ length 
of axis. Now take a piece of card board, or 
if a permanent templet is required use a piece 
of tin or thin brass. Lay it smoothly and 
tightly on the surface of cylinder as shown in 
figure, and with a sharp point mark along 
each end of cylinder, and mark also the 
points 2 and c. Then lay the card board or 
sheet metal down flat and draw a straight line 
through the points ) andc. This line, when 
the cardboard is held on the surface of the 


little more and tell how to lay out a spiral line. | 


A Steam Fishing Schooner. 





The fishing steamer Novelty, says the /n- 
dustrial Journa’, has lately been fitting out 
at Gloucester, Mass., and was to sail this 
week for the southern mackerel grounds. 
The Novelty was built at Kennebunkport, 
Maine, last year, is 291.50 tons gross and 
197.46 net register, with engines of 300 nomi- 
al horse-power. She carries fifty-two men, 
\four seines, three seine boats, and will be 
| fitted with a steam seine boat built in Glou- 
| cester. The seine will be pursed by steam. 
| All the appliances are modern, some of them 
|the first of the kind ever used on a New 


| 


England mackerel fisherman. 
| ae 


| A genius from the ‘‘ wooden nutmeg ”’ State 
|has invented a clock in which there is a 
| eee rere Money can be deposited at 
|any time, but can only be removed during 


|one day in a month. Another notion is in 
screwing the clock to its shelf, so that it can 
"only be removed when the drawer is open. 
| These clocks should be adopted by the impe- 
|‘ cunious, who can’t keep their loose change in 


their pockets. 
———_ ge ___—__- 


Arrangements: of Circulating Fans. 





The use of circulating fans for workshops, 
| as well as for other rooms where people con- 
| gregate, has become almost universal, and the 








HANGER. 
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Mr. Ehrmann, and has these advantages : 
is much easier to make and has no angles, 





cylinder, is the same as the spiral’shown by | manufacture of artistic fittings ‘for such “pur- 
It poses has become a business. 


With this, we 
| show two of these arrangements, as made by 


but is theoretically and practically a true| the Backus Water Motor Company, Newark, 
spiral line. This templet will do for a right | N.3J. 




















down as may be desired. 


cylinder. 





fit worm. 


cores, in some future paper. 





or left spiral by turning one or the other side | 


I shall describe laying out and working 
screw threads made both with and without 





ELECTROLIER Fan. 


shaft. 


|the bearing for the shaft. 


| or screws in sight. It is very easily put up. 





The electrolier fan has a hanger composed 
of three parts, fastened at the bearing by in- 

To make it convenient to use fasten on two | terlapping rings, which are put around the 
strips outside of lines d and ¢; this keeps the | 
shape and serves to square the templet with | 


Babbitt being poured, fastens the 
whole together, and at the same time forms 
The hanger is 
fastened to the wall by spider and single lag 





The hub carrying the fan blades is loose 
from the shaft, and is controlled by a friction 
operated by the small fan hanging below. 
The speed of the blades can be regulated by 
this small lower fan, fast or slow, as desired. 
In the hanger shown, the shaft is carrie 
through the eye of what is intended to repre. 
sent a fish. The top of the head is loose, 
and held in place by the set-screw shown 
bearing against the tail. The oil is poured 
into the mouth, and fed by the tongue 
through the throat. The overflow passes 
back into the reservoir through small aper- 
tures in the gills. These hangers can be ad- 
justed to suit any length of fan hanger. 


——->-—____ 
Learning to Draw. 


By James F. Hosparr. 





ACCURATE WORK WITH AND WITHOUT FINE TOOLS 
—BISECTING ANGLES—CONSTRUCTING A PRO. 
TRACTOR—LINES AND POINTS—CONSTRUCTING 
A SQUARE—CLEAN WORK AND DIRTY WORK. 


In the last paper two or three methods 
were given of erecting perpendiculars, and 
the student doubtless remarked: ‘‘I can do 
that twice as quick with a square,” and so he 
can. He can erect a line, but it is not known 
to be correct. The square may be untrue, or 
he may not lay the edge of the square ex- 
actly parallel with the given line, and the 
result will be what poor workmen call ‘“ good 
enough.” 

For ordinary work, perpendiculars are cor- 
rectly erected by means of JT square and 
triangle, but’it is the student’s business to be 
able to obtain results without the use of these 
tools. 5 

Almost anybody can do a good job 
when he is supplied with perfected, almost 
automatic tools, but to be a good draftsman 
is the same as to be a good machinist; the 
student must learn to do the work with a few 
primative tools and his brains. By so doing, 
the brain is enabled to add perfection to suc- 
cess when the elaborate tools are finally 
placed in hand. 

Bisecting lines and angles will form a 
desirable study for our class. Erect.a perpen- 
dicular on a line, and we have bisected an 
angle of 180 degrees; that is, we have cut 
the angle into two angles of 90 degrees each. 

If we now take as a center the intersec- 
tion of the horizontal and perpendicular 
lines and describe a semi-circle cutting these 
lines, we have a semi-circle divided into two 
ares of 90 degrees each. If we bisect each 
part again, we obtain four 45-degree arcs. 
At this point, if we place one leg of the com- 
passes upon the point where circumference 
and perpendicular meet, and cut the circum- 
ference on either side of the perpendicular, 
if we do the same from where circumference 
and horizontal line meet, we obtain spaces 
of 15 and 30 degrees, and when they are still 
further sub-divided, an arc of one degree 
may be obtained. 

The result of this work is virtually a pro- 
tractor, from which any angle may be laid off 
or measured. This method is another ex- 
ample similar to that of erecting perpendicu- 
lars; we should not use it when we could 
obtain a good protractor or scale of chords, 
but we want the ‘‘ know how” of it, that we 
will not be dependent upon tools. 

When drawing the above, and all other 
geometrical figures, make the lines just as 
light as possible. 

The definition of a point is: ‘‘ Something 

which has neither length, breadth or thick- 
ness ;” or, in other words, has ‘ position, 
without magnitude.” When we talk of a 
line, we mean something produced by the 
movement of a point, or ‘‘that which has 
length without either breadth or thickness.” 
Such being the definition of a point anda 
line, let us bear the fact well in mind when 
producing these useful marks on our drafting 
board. 
If we make a mark on paper, and call ita 
line when a surveying party is needed to 
locate its center, then we may not call our- 
selves draftsmen during this term of our 
school. 

The same remarks apply to a point. The 





screw through the center, leaving no bolts 


student who gets his would-be ‘ points ” all 
mixed up with ‘fly spots” on the paper 
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had much better take a vacation from the 
drawing room and go to locating post holes 
on a western ranch. 

When drawing a figure, we must keep the 
pencil very sharp, make light lines and pro- 
duce them further than the points of inter- 
section. Letus draw a simple square : Draw 
a line on the paper considerably longer than 
the desired length of a side of the square. 
Erect a perpendicular upon this line, then 
with the length of a side as radius, cut the 
base and perpendicular, and with these two 
points as centers, locate the remaining corner 
of the square. Next, draw the two remain- 
ing sides, and produce the lines, in pencil, 
far beyond the point of intersection with 
adjacent sides. The use of this will be ap- 
parent when the drawing is to be ‘‘ inked in.” 

If we had drawn sides of the squares only 
to the corners, we should have had nothing 
to serve as a guide for stopping the pen, 
when ‘‘inking in.” By producing the lines 
in the above manner, we can see just where 
to stop, as well as where to begin the ink, 
and it also assists greatly in placing the 
straight edge exactly parallel with the line to 
be drawn in ink. 

Another point also requires a great deal of 
attention: Make the drawing clean, and keep 
it clean. A lot of thumb marks, grease spots 
and marks from pencil clippings don’t im- 
prove the appearance of a drawing, and when 
the attempt is made to put on the ink then 
the presence of dirt will make itself known 
without ceremony. 

India ink will not work well over dirt or 
grease, and any attempts to make it do so 
will prove a poor job. It may seem a little 
hard after working all day in iron filings and 
grease, to be expected to come to the drawing 
board with fingers which will not spot paper, 
but there is no trouble in doing so. Wash 
the hands clean, and take care that the nails 
are clean also. Sufficient dirt to spoil twenty 
drawings can lodge under a single finger nail, 
and the man who isa good draftsman never 
comes to the board in that condition. 

Never rest the arm or elbow on a drawing 
board, if you wish a clean drawing. Never 
pass the hand over the face, or any part of 
the head; the hair especially will grease the 
fingers sufficiently to make a dirty drawing, 

It may look a little. hard to lay down so 
many ‘‘ rules and regulations,” but as *‘ eter- 
nal vigilance is the price of liberty,” so com- 
plete cleanliness is the only method of getting 
a nice drawing. Of course a drawing may 
be cleaned; sponge, rubber, or stale bread 
will take off part of the dirt, but we might 
as well drive a board full of nails and try to 
pull out the marks when we do the nails, as 
to try to make a good looking drawing while 
we have on our overalls and jacket fresh from 
the shop. 

———_eqgp>e—____—__ 


A Draftsman’s Fatal Defect. 





‘‘One of the queerest cases I ever heard 
of,” said the story-teller in the smoking car, 
‘is down in our town. There’s a man there 
who has a peculiar defect. I know him well. 
He's a draftsman, and an accomplished man. 
He can draw anything he is asked to draw, 
with a solitary exception, and do as good a 
job of it as any manin the country. But that 
one exception lost him his situation, his wife, 
his friends and his reputation, and now it is 
killing him. Isn’t it strange?” ‘‘ Very. But 
what is that he can’t draw?” 

‘A sober breath.” —Chicago Herald. 


pe 


Don’t try to use a belt which slips. Also, 
don’t daub on a lot of resin, soap or tar. 
Take up the belt, and do the job right. 


—_+ep-+ _—___ 


Some jobs come into a machine shop, 
which are ‘‘ necessary evils.” The man who 
brings a $1.50 revolver and wishes you to 
spend two hours of time in making him 
& spring for 25 cents, is not a desirable vis- 
itor, but the job is done with the hope that 
he will bring a big job ‘‘ sometime.” 

Don’t do it. When a chap comes with an 
old shot gun for a new main-spring or brings 
in a toy engine to be ‘‘ tinkered,” just charge 
him so much that he never will bring another 
job like it.; It will pay in the end. 





Core Oven. 





By Rospert E. Masters. 





I am indebted to Harry F. Bayley, of Wm. 
Bayley & .Ce’s. Foundry and Architectural 
Iron and Wire Works, Milwaukee, Wis., for 


sketches of a core oven, which to me is a new | 


and novel idea, and, I think, a decided im- 
provement on the old style of core ovens. 


<i 7 


Fig. 1 
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Fig. 2 








CorE ONEN. 


In the ordinary plan, the fire-place is built 
either in one corner or at one side of the core 
oven, with the grate-bars on a level with the 
floor or elevated above it. And in putting 
the cores in the oven to dry, a great deal of 
care has been exercised in placing large and 
small cores in the same oven, so that the 
large ones will get thoroughly dry and yet 
not burn the small ones. 


MACHINIST 

An arrangement of this kind would, 5: 
believe, give a much more even distribution 
of heat than ovens built on the old plan. | 
Shelves could be arranged on both sides, and 
at the back end of the oven for small cores | 
which would not interfere with any work | 
that is run in on a carriage. 

T have no details as to what provision was 
|made for the escape of the smoke, but the 
best plan would be to build two small flues at 
G G, with an opening into them a few 
inches above the level of the floor. 

————_ 


Internal Key-seating on Milling Machines. 








By A. B. Lanpis. 





Much time and expense can be saved, and 
better work done, by key-seating holes by the 
use of a milling cutter, especially in doing 
a number of special pieces an item of 
expense is saved. The milling machine, as 
constructed, is not adapted for doing this sort 
of work without some special attachments, 
and the amount of work of a kind to be done 
and the accuracy required should be the basis 
upon which the mechanic should decide 





| ment for the special work. 
| Isend you herewith, drawings showing a 


whether or not it pays to make such an attach- 


| device I made to attach to the regular over 
| hanging supporting-arm milling machine. I 
|made this attachment for a special piece of 

work of which a number of pieces are made, 
and in which accuracy is required. It was a 
| pinion C, Figs. 1 and 2, which, owing to its 
small outside diameter and its comparatively 
large hole, makes the metal rather light; con- 
| sequently it was not safe to put one large 
| key in it (as it has heavy duty to perform). I 
| therefore adopt the plan of three small keys, 
|and by mounting the pinion C on a suitable 
| chucking plate, on an index head of the ma- 
|chine, I can make three key-seats of equal 
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InTERNAL Key SEATING on MiILuiInc MAcHINEs. 


Cutter 


F- 


SEcTION ON Line A B. 


I have seen core ovens so arranged that a 
great space had to be left vacant around the 
fire place, to keep the flames from coming 
in contact with the cores, as the outside 
would get burned before the core would 


be dried through. I have noticed this more 
especially where they use wood altogether | of the miller supporting arm 3), its center- 


to dry their cores. 
In section view Fig. 1, A A is the floor 
line; B B, Fig. 1. and plan, Fig. 2, is a pit 


for a person to get in to arrange the fire in | 


the fire-place C and remove the ashes from 
the pit D. The top of the fire-place C is 
covered with a heavy cast-iron plate the heat 
making its way into the oven from the heat 
pit HZ, between the grate-bars, as seen at 
F in plan Fig. 2. 





























Fig. 2 


division, so that they will 
perfectly match key-seats 
that are cut in the shaft in 
the same manner. Now, by 
having the pinion a close 
fit to the shaft, and these 
keys fit tight on the edges 
only, where they will now fit 
perfectly, this light metal 
pinion has no_ bursting 
strains on it, and is sure not 
to get loose. With such a 
key-seating device, an accu- 
|rate depth can also be obtained in these 
| pieces, as well as in milling keyways into a 
shaft; therefore, keys for the same work can 
|all be make to a size, and can be made in- 
| terchangeable, which is also a good point. 
In the drawings, Fig. 1 shows an elevation 


| head d, and the attachment, composed of one 
|casting G. Fig. 2 shows an end view of the 
| same, with the center-head d removed. The 
casting G is bored to fit the arm 3, and is 
clamped to it at the top. A hole is bored the 
| correct distance to fit the arbor a, which runs 
through the casting and is supported outside 
| in addition by center of head d, and is secured 
| to the body of the machine by bolts ¢¢. On 








into pinion #, which in turn meshes into 
pinions F’ F, located on each side of the mill- 
ing cutter H, and have a boss on one side of 
them to keep the toothed parts away from the 
cutter. The small arbor f, carries this cutter 
and the pinion; it has large-sized bearings, 
which form a shoulder to clamp the cutter 
and gearing together, which is done by nut 9; 
this also forms the other bearing @; pin h 
through the cutter and pinion, prevents any 
slip. The nut g has a slot on its edge, and is 
fastened by a forked screw-driver. The cutter 
and pinions combined, make a neat fit on the 
inside surface of the casting G, which is 
smoothly planed. It will be apparent that 
the cutter H, pinions #’ F and arbor f must 
be put together in the casting. Hardened 
steel bushings inserted for the bearing of 
arbor f would be of great advantage. 

Pinion Z is cut out in the center to escape 
the cutter H; c ¢ is a guard to prevent any 
cuttings from falling into the gearing that 
may be carried up by the milling cutters. 
This attachment can be used for other inter- 
nal work, such as interval gearing or fluting. 
It can also be made to cut into a long hole by 
extending the arm / and adding intermediate 
pinion, and, if too long to insure sufficient 
stiffness, could have a guide on each side and 
one on top, either made of hardened steel or 
in the shape of a small roller, and use the 
wall of the hole as the support, in which case 
a very long hole could thus be slotted or key- 
wayed. 

The key-seating of holes by a milling cutter 
may not be new, yet it is new to me, having 
never seen anything of the kind before, and, 
thinking there may be others to whom this 
may be of benefit, I contribute the same to 
the columns of the American Macuinist. 
Do 


LETTERS FROM PRACTICAL MEN. 


Sweeping Square Corners—Making 
Weights. 


Editor American Machinist : 


In my experience I have swept a good many 
green sand castings. The following plan for 
working up square corners may be new to 
some of your readers. I have found it to be 
good. You wish, for instance, to make a 
wheel. Fix your sweep and sweep up hard 
all around where the rim is to be. Work it 
off as square as you can without much trouble 
or time, then take hold of the sweep with one 
hand, the cutting edge towards you, and with 
the other hand pick some of the sand swept 
off, and throw it on the corner. Work itrather 
hard at first, then bring the sweep around five 
or six inches, and back again, and throw on 
more sand. Keep on doing this till you bring 
up & square corner. This is better and cheaper 
than going to the pattern muker and getting 
segments made for every corner. 

When I want to make a weight exact, as, 
for instance, a door weight, I ram it up with- 
out a top, put the staple in the bottom, set it 
on the scales, add what weight is desired, and 
pour till the beam rises. 











THomas WATHEY. 
Cleveland, Ohio. 


Steam Heating ws. Furnace Heating 
Editor American Machinist : 


Mr. Beckett, in your issue of April 10 
gives laymen some excellent hints on furnace 
heating, but his experience is not that of the 
majority of those who have used both sys- 
tems. Undoubtedly he has a model arrange- 
ment. Of the economy as between steam and 
furnace heating, I have never seen but one 
result, viz.: the steam heat costs materially 
less for fuel, I have in mind, at this writing, 
three examples of the substitution of steam 
for furnace heat in private houses, and in 
either the saving was not less than 33 per 
cent. Furthermore in each instance the 
parties for whom the substitution was made 
greatly preferred the steam heat, and firmly 
believed, as evidenced by the difference in 
shrinkage of furniture and surroundings, that 
the air was moister when heating by steam. 

As for ventilation, it goes without saying 
that no system of heating—furnace, steam or 
stove—will*be satisfactory unless that is pro- 
vided for. But it has not yet been shown 
that proper ventilation is peculiar to either 





arbor_@ a pinion D is secured which meshes 
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To the statement that ‘‘it is a notorious 
fact that air heated by steam pipes is the 
dryest and most unpleasant to endure of that 
obtained by any system of heating,” I take 
decided exceptions. If heat is imparted in 
the same degree, and with the same rapidity, 
the ventilation being the same, there will be 
no difference in this respect except this: It is 
a well-known fact that no boiler, steam pipes 
or other iron enclosure can absolutely pre- 
vent the escape of steam. However tight to 
the senses a boiler may be, if fired up till 
steam is raised, then allowed to cool to the 
same temperature as before firing, there will 
be less water in it than at the beginning. 
This has been practically and scientifically 
demonstrated until it is beyond dispute. It 
shows that vapor must escape through the 
metal, or that joints cannot be made so tight 
as to entirely restrain the vapor. This points 
to the conclusion that a little moisture will 
escape through radiators and pipes, and to 
that extent increase the humidity of the air. 

FRANK GLEASON. 


Tests of Iron, 
Editor American Machinist : 


R. E. Masters’ article the 
of iron, in your issue of March 27th, is a 
good one and of value to foundry men. I 
have also records of a number of tests made 
in Boston in 1880. As they may be a benefit 
to foundrymen, I will give them for the ben- 
efit of the trade. You will see by the scale that 
my test pieces were cast at the different parts 
of the cast. ‘Those marked No. 1 were taken 
from the first of the cast, No. 2 at the middle 
of the cast and No 3 at the last end of the 
heat. The iron marked ‘‘ Returns” was 
bad castings and gates. 

The cupola was charged in charges of 
1000 lbs. at a charge. The length of test 
bar was two feet, one inch square, and tested 
on the same plan as Mr. Masters’ was. 


on strength 


FIRST DAY. 


TEST. 

300 Ibs. No. 2 X Crane No. 1=1,117 Ibs. 
200 ‘* ‘© 1 Pomeroy  2=1,270* * 
200 ‘* ‘© 1Coltness ‘* 3=1,280 ‘ 
200 ‘* Returns. 

SECOND’ DAY. 
300 Ibs. No. 2 X Crane No. 1=1,225 ‘ 
200 ‘‘ ‘*.1 Pomeroy ‘' 2=1,271 ‘ 
200 ‘* ‘¢ 1 Eglinton ‘* 3=1,283 ‘‘ 
300 ‘* Returns. 

THIRD DAY. 
300 Ibs. No. 2 X Crane No. 11,167 ‘' 
200 ** ‘6 18. Easton ** 2=—1,364 ‘ 
200 ‘* ‘* 1 Eglinton ‘“ 3=1,346 ‘ 
300 ‘ Returns. 


DANIEL SPENCE, Foreman. 
G. W. Brown & Co. 


GaLEsBuRG, Il. 


abe 
Making Wooden Emery Wheels, 
Editor American Machinist : 

I read in the AMertcAN Macurinist of April 
3d, an article on wooden emery wheels. Mr. 
Hobart is quite correct as far as he goes. A 
few years ago I made about one dozen of the 
wheels in question, and my experience teaches 
that the following method is the most sub- 
stantial for long wearing: I took the best 
white pine I could get, ?’ thick when 
finished, cut out the half circle of wheel; 
then I applied glue and laid the half circles 
so that the grain of wood and joints of pieces 
of wood came in opposite directions; when 
the wheel was all glued and laid together (it 
was 3’ thick and about 18” diameter), I put 
on enough clamps to have a good strain on 
the glue, and then I would drive in a few 
nails to aid in securing a goodjob. When 
the glue is set solid, bore the center hole for 
bushing, which was made with a flange on 
one side, and that was screwed fast to the 
wood; the bushing should project through 
the wheel, coming just flush with the wood. 
The wheel was then put on an arbor, a loose 
collar and nut made it solid against a tight 
collar on the arbor; I then turned the wheel 
off, all over; then I would have my glue hot 
and handy and apply it to the leather on the un- 
finished side, only taking about 6’ at once, 





for as quick as the glue was on there, I would 
fasten it down solid with wooden pegs, such 
as shoemakers use; I put four rows in the 
leather, about 3’ apart, taking care to get 
them in while the glue is hot. This is all 
done while the wheel is on the arbor in the 
lathe. After the glue was set I coated the 
wheel with shellac varnish, keeping from 
the leather. It is well to have a square 
trough to put the emery in, so that when 
rolling the wheel none of the emery is lost 
by scattering on the floor. 

These wheels are doing good work, and the 
hardest kind; polishing bolt heads and nuts 
where sharp edges are liable to catch. 

Tom Dover. 


Under and Overbidding. 


Editor American Machinist: 


In your article of April 3d, 1886, ‘‘ Under 
and Overbidding,” you note a great difference 
in price for a boiler of 100 horse-power, to be 
built from same specifications. I have noted 
as great differences in bids in other lines of 
manufactures. 

This may come from bidding by what may 
be termed business pirates. They may not 
mean to be, but, if they bid too low from not 
knowing how to manage their business, or do 
not care as long as they can borrow money or 
sell their bonds to run with, the result is the 
same. They cut prices below what a manu- 
facturer should have who pays his debts, and 
finally go into the hands of a receiver, and 
the honest manufacturer has in the end to pay 
these losses. This is notably the case of the 
way in which one or two works I know of 
have been managed, and with the result as 
above stated. X. 


About Studying. 
Editor American Machinist: 


In your issue, January 16, I noticed a very 
interesting letter from J. J. Bingley. This 
letter is full of excellent suggestions and use- 
ful advice to young men, The following 
sentence may be taken asasample: ‘‘If a 
young man wants to make his mark he must 
study; work out the problems of science or 
mechanics.” 

No one can doubt the wisdom of this re- 
mark, but few persons know how difficult it 
is for a young man to settle down to this kind 
of work. 

In the first place he may not have a read- 
ing habit, or a studying mode, or an observ- 
ing mind; he cares nothing for science or 
mechanics. The pleasures of life are too allur- 
ing; to have present happiness seems much 
more profitable than to work for some future 
uncertain reward. I know how it is myself. 
I have worked in some of the best shops, and 
in large cities where every opportunity was 


thought of it then. It was only by chance 
that I took up this study, and although I have 
not made any progress to speak of, I have 
thought the books that I have found useful 
to me may be so to others that are beginning 
to learn. But I am not sure that they are the 
best; I think it would be of general interest 
if some of your readers would give some of 
their experience and progress in this study, 
and the names of the books that are suitable 
to beginners of limited education as well as 
some instruction on study. 

The following is a list of the books referred 
to: Wells’ Natural Philosophy. (I think it 
most important that a young man in our busi- 
ness should first learn something of those 
physical laws and theories which seem to ‘be 
the ground work of our trade.) 

Watson’s Modern Practice of American 
Machinists and Engineers; the Complete Prac- 
tical Machinist, and Slide Valve Practically Ex- 
plained by Rose; Haswell’s Engineers’ Hand- 
book, Roper’s Engineers’ Hand-book; also 
Questions and Answers for Engineers, by the 
same author; Edwards’ Catechism of the 
Marine Steam Engine; Growth of the Steam 
Engine, by Thurston; Energy and Motion, a 
text book of Elementary Mechanics, by 
William Paice. . 

I got these books one at a time, and read 
them slowly, so as to thoroughly understand 
them. Some of them I read over and over 
again, and work out most of the examples. I 





also take the AmericaAN Macurnist, from 
which I get more information than I do 
from the books. I often see in a single copy, 
the subscription amounts to in a year. 
understand, I write out. 


not tried this method will be surprised to 


those things that are likely to be useful to me, 


offered to learn these things, but I never|€ 


information that is of more value to me than 
I read 
carefully, and anything that I don’t clearly 
(Anyone who has 


find how easily he can comprehend diffi- 
cult subjects.) I also make drawings of all 


and try to study out the problems. 

From these books and the paper I have learn- 
ed many things. Forinstance, ifone wanted a 
steam engine of a certain size I could give 
size of cylinder, and size of proportion of all 
its parts; also size, thickness and strength of 
boiler to supply steam for same, besides hay- 
ing a good idea of its best care and manage- 
ment, knowledge which has been of incal- 
culable use to me. 

Study is now my recreation, and I find 
greater delight in my books than I ever did 
in other ways, and if my progress would only 
equal my desire to learn, I should be most 
happy. 

A great 

will make 

them may 

constantly 

their trade, 


many men think any machinist 
a good engineer. This some of 
find to be a mistake unless they 
study everything that pertains to 
and engineering I call a part of it. 
Gro. OSBORNE. 
Hawaii, Hawaian Islands. 
—__ +e e—__—__- 

Solid Leather Polishing Wheel. 
These wheels are made in three grades, 
denominated soft, medium and hard. They 
are adapted for all 
kinds of polishing 
for which a wood 
leather-covered 
wheel is ordinarily 
used. They are made 
of disks of oak tan- 
ned leather, held 
together by elastic 
water-proof cement, 
compressed under 
strong pressure. 

They are water- 
proof and may be 
washed and cleaned 
when a new emery 
coating is required. 
They can be run at any desired speed 
without danger of bursting. 

The New York Supply Company, 52 John 
street, New York, are the manufacturers. 














The ** Diamond®? Trammel Points. 





The trammel points herewith illustrated 
appear to be designed to overcome some of 
the objections found in such tools as ordi- 
narily constructed. 

It will be noticed that- the method of 
clamping the heads has been reversed; that 
instead of clamping at the top these clamp at 
the bottom by means of the milled nut shown. 
It will be appreciated that, with the trammels 
in position to use, if the clamping nut is 
loosened it drops away from the bar, and the 
head is free to be moved on the broad sur- 
face at the top, without interference of screw 
and gib. 

For making the fine adjustment required 
for accurate work, one of the points is 
fastened to a piece of steel, spring tempered. 


—_ 





| The opposite end of this steel piece is forkeq 


to fit the grooved neck of a milled nut, this 
nut fitting a screw secured to the head. [t 
will be understood that with the tramme! set 
conveniently close, a turn of the nut in either 
direction will move the point correspondingly, 
by which means exact distances can be quickly 
set. The screw on which the adjusting nut 
works is provided with a head, so that the 
nut cannot carelessly be turned so far as to 
injure the spring piece. 

The pencil holder is so made as to take in a 
whole length pencil. 

The adjusting devices are so arranged that 
one hand only is required to adjust; thus the 
trammel may be held in the left hand, one 
point on the standing line or point, and the 
adjustment readily made with the right hand. 
The manufacturers are L. J. Wohnlich & 
Co., Detroit, Mich. 
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Boiler Inspection in New Jersey. 








A bill now before the legislature of New 
Jersey provides for the periodical inspection 
of all steam boilers in use in the State, and 
the examination and licensing of all engineers 
in .charge of steam boilers. To carry this 
out it is provided that a chief and deputy in- 
spector shall be appointed in each congres- 
sional district in the State. The deputy in- 
spector must be a practical engineer, but 
nothing is said about the qualifications of the 
chief inspector. The cost to the owner for 
inspection is placed at five dollars, and to the 
engineer for a license, two dollars. The bill 
also provides for the appointment.of other 
inspectors, if found necessary, who must be 
practical engineers. If complaint is made 
against an engineer after he receives his 
license, his case is to be investigated, and his 
license may be revoked. Engineers in the 
State very generally approve the bill, except 
that they think the chief inspector should be 
an engineer, and that boilers inspected and in- 
sured by insurance companies should be 
exempt from further inspection. In these 
two points we think they are right. We 
think chief inspectors should be first-Ciass 
engineers, and can see no reason why inspec- 
tion by insurance companies, which has 
generally been found very satisfactory, should 
not cover all the necessities of this case. A 
careful examination of the requirements of 
this law will undoubtedly lead boiler owners 
to favor it. 
— a 


Gang Band Saws. 





We recently made inquiry of J. A. Fay & 
Co., of Cincinnati, Ohio, regarding gang 


==| band saws, and have received the following 


reply: 

We do not manufacture a band saw made to 
carry more than one blade. A machine 
carrying two blades is manufactured in Eng- 
land. We do not think, however, that it would 
answer for the lumber that we have to re-saw 
in this country. In England their lumber is 
sent to the market in the form of deals, which 
are 2'’, 23" and 3” thick, and 9’ and 14’ 
wide. These deals have to be re-sawed into 
thin material, and it usually requires several 
cuts to do this. In our country the majority 
of the lumber is sent to the market 1’ thick. 
A gang saw is used very largely in England 
and on the Continent, while with us here in 
this country it is seldom used, except in the 
large mills where they use gangs for sawing 
up logs. We give you this explanation to 
show you that we are not behind in anything 
that is really required in this country. 


We should suppose that if gang band saws 
were specially required in any work in this 
country it would be in sawing, from the log, 
expensive imported lumber, such as mahog- 
any, and some of the woods used in finishing 
the interiors of costly houses. In sawing up 
such lumber, even a small waste prevented 
would mean money saved. 


—— -<m. 


A sheet-iron newspape: (imitation), <e- 
signed for those prowling and dishonest per- 
sons who steal papers that do not belong to 
them, is an innovation that will be hailed 
with delight by all honest newsdealers. ‘The 


paper contains a rat-trap attachment and 4 
buzz saw, which is worked by concealed ma- 
d J 





This piece is secured to the head by a screw. 








chinery, duly and properly wound up in the 
A tramp or dishonest person 


| morning. 
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pouncing on the newspaper sets the machinery 
in motion ; the iron jaws of the rat trap close 
over the hand of the thief, and the saw gets 
in its fine work with the most discouraging 
effect on the kleptomaniac.— Newsdealer and 
Stationer. 

[And it might be applied with good results 
to the newspaper fiend who cribs without 
giving credit. | 

i ee 


Brown’s Vacation, and Its Results. 





By ANCIENT. 





For the first time in thirty years, Brown 
took a vacation, late in the fall, or properly 
speaking, in the early winter months, when, 
from past experience, he thought business 
would be dull. The vacation was spent, not 
at fashionable resorts, but in 
patiently investigating the prog- 
ress which has been made in the 
mechanical world during the past 
thirty years, and pursuing his in- 
vestigations in the branch "of 
mechanics which is most familiar 
to him, namely boiler shops. It 
is needless to say that Brown 
saw much that was new; but 
he is so wedded to past ideas 
that he gives no credit to the 
inventive genius of those who 
have devised labor-saving machi- 
nery, and is still as great a 
believer in the old methods as 
ever. Speaking on the subject 
during an evening chat and 
smoke, friend Brown freely gave 
his views on men and machines 
met with in his travels. For the 
compressed air riveting machine 
he entertained the most profound 
contempt ; for the steam riveter , 
surprise that any one would buy 
a boiler made with it; while the 
cup or snap riveter he sneeringly 
alluded to as bad. The only tool 
in boiler building which meets 
his approval is the ‘‘ flexible 
guaft,” which he found in several boiler 
shops, used to tap'and put in stay bolts. This 
he thinks is a good thing. 

— His casual acquaintance with shop foremen 
does not excite admiration or praise of their 
ability; shop managers, with whom he formed 
acquaintance, are placed on the same level. 

During Brown's absence, business got quite 
lively with his partners, and it became neces- 
sary to give charge of the shop to one of the 
old hands, and although ‘‘ Joe” had in many 
instances been a sort of scape-goat for 
Brown’s profanity and censure, he was se- 
lected by the firm as the most reliable man 
for the position—not, however, without 
doubt as to his being able to perform the 
duties, and with a resolve on their part to 
carefully watch that no mistakes were made, 
as Brown had said that ‘‘ Joe didn’t know 
enough to get out of his own road.” In ad- 
dition to the doubt thus expressed, Joe’s 
quiet way had led all hands to expect that he 
would not be able to manage the unruly ele- 
ment usually found in boiler shops. 

Joe had a fair understanding that he was 
invested with full power to hire and dis- 
charge, reward or punish delinquent associ- 
ates; he would not accept the position other- 
wise. Some of the boys thought Joe was 
putting on airs, and felt elated to think his 


authority was for a short time; but they | 


kept their thoughts for themselves, and 
waited the effects of Joe’s expected confusion 
and errors. 

Brown, asI have already stated, was very 
profane, and when in anger his voice could be 
heard all over the shop, no matter what the 
noise might be. Joe is geutle-spoken, slow 


days there were indications of excitement 
and expectation. This was noticeable after 


a car load of iron had been left at the shop 


and the plans of several boilers committed to 
Joe; but the latter manifested no excitement 
whatever, simply adapting himself to cir- 
cumstances, and proceeded to lay out the 
work with the ease of a veteran foreman. 
Every sheet was laid out accurately, as was 
proven when the work was put together. 





There were a few innovations on old meth- 


ods, such, for instance, as staggering rivet | 
holes in double-riveted seams, where before | 


they were square, and this, involving a differ- 
ent spacing between centers, gave rise to 
doubt as to the work being tight when 
tested. One of the older hands was so much 
interested in this matter that he took his the- 
ories to the office, and thus occasioned alarm 
in the minds of the firm, which they men- 
tioned to Joe; but he told them the world 
was moving right along, and although not 
much of a scholar he tried to move with it by 
reading the views of able men, as expressed 
in mechanical papers; in fact, he expressed 
himself so coolly and confidently that confi- 
dence was restored. Joe was told who the 
tale bearer was, but took no more notice of the 
matter than to say, ‘‘ He isa good man— 


The American Journal of Railway Appli- 
ances has changed to a monthly issue. In an 
editorial explaining the change, it says: ‘‘ We 
| must frankly confess that we undertook too 
much,” 


—_——_—_ ae —__—_- 

According to the Hlectrical Review, about 
3,000 gas lamps were dispensed with in the 
city of Brooklyn, N. Y., in 1885, to make 


room for electric lighting. 
ape 


Paper rails are talked of for railroad pur- 
| poses in Europe. If paper rails, why not 
| paper ties ? 

| ~ 

| Never put in an upright shaft when it 
| is possible to do without it. Upright shaft- 
ing is almost always a source of trouble, and 
‘needs constant attention to keep it approxi- 














| mately in place. 
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New Enaine LatuHe. 


means well, but is blinded by his living in 


this town all his life, and knows nothing | 


of what is going on outside of it.” 
Joe got out six boilers the first month of his 
foremanship, and the time on the six, when 


New Engine Lathe. 





| The illustration represents a lathe recently 
| brought out by Sebastian May & Co., Cincin- 


| nati, Ohio. It is designed to be used either 


compared with that on similar boilers, showeda as a foot or power lathe, and has a three-speed 
saving of money in his favor, while the test of cone, balanced for high speed. The spindle 
the boilers fully endorsed the correctness of is run in gun-metal boxes, with provisions 
his views. He was looked upon with respect | for taking up wear and preserving alignment. 
by the workmen, while the firm were loud in| The lathe shown swings 12”. The front 
his praise. Joe discharged a few of the ‘‘old | bearing of spindle is 1 7-16’ diameter and 
hands” in the meantime, and introduced a| 2?’ long. Spindle is of steel, with 7-16" 
new element in the shop. Those anxious to | hole through it. Right and left hand threads 








retain their places worked hard, creating a 
rivalry which led to greater economy in the 
following month’s work, and which contin- 
ued to increase. Brown’s capacity consisted 
in keeping one gang of men and bulldozing 
them constantly. Joe took all the men he 
could work and let them bulldoze each other 
in their efforts to keep ahead; as for him, 


|he had neither time nor inclination for such 


things. 

Joe’s wages were raised twice in this time, 
greatly to his surprise. But Brown’s associ- 
ates knew what they were doing, and as Joe’s 
efficiency increased, they thought it would be 
a good thing to permanently retain him in 
charge of the shop, and as Brown was the 
only surviving member of the original firm, 
concluded it would be a good idea to give him 


are cut by simple reversing arrangement in 
the head. 

The rack and gears are all cut from solid 
stock. The carriage is gibbed to the bed, 
both front and back. The fly-wheel weighs 
130 lbs., and is so balanced as to always stop 
in position to start. 

Either countershaft or foot-motion, as de- 
sired, is furnished. 

Se ee 


C. G. Roberts, Haslemere, Surrey (Eng.), 
has invented and recently perfected a rain- 
water separator, which, when applied to water 
conductors from roofs, will allow a certain 
| quantity of water to wash the roof and pass 
| into the sewer or waste pipe. Then the de- 
| vice automatically tarns the stream of water 


| 
;into the storage reservoir. A further im- 








the same salary he always drew, in addition | provement in the device, in case of showers 
to his interest, and let Joe remain in full quickly succeeding each other, dispenses 
charge. Brown, on his return, was greatly with the washing device and turns the water 


during his absence; but his surprise was 





ing of paying him a salary for doing nothing. 


pected to retain the same as long as he could, 
and wanted no help from any one. 
ciates were firm, however. 


I try to console Brown, but expect he will | occupied their new rooms, specially fitted up 
start a boiler shop of his own, where he can for their use, for the first time last Monday 
amuse himself by tinkering away, believing| evening. Their rooms are at 120 Market 


he is working for a living. 


tenfold greater when informed of the change 
contemplated by the substitution of Joe for | , 
of speech, and says but little. For a few | himself. No use talking to him about being | 
| old, well off and needing a rest; no use talk- | 


He had lived thirty years in harness and ex- | 


His asso- | 


surprised to know that business had revived | girect to the cistern. 


— me 


The State Department at Washington has 
issued a pamphlet belonging to its series of 
U.S. Consular Reports, entitled ‘‘ Scouring 
| of Wool in Belgium, Great Britain and 
|Germany.” The pamphlet illustrates three 
| machines used in Belgium for this purpose. 


—— <> 





| No. 3, of N. J., N. A. S. E., Newark, N. J., 


| 


| street. 


Electrical Notes. 





WEIGHING THE ELECTRICAL CURRENT—TESTING 
DYNAMOS — ELECTRICAL PROTECTION FROM 
FROST. 


At a recent meeting of the Royal Society of 
Edinburgh, says Hngineering, Prof. Blythe, 
M.A., described a method of finding the 
strength of an electric current by means of 
an adaptation of the chemical balance. He 
said that he had been driven to try this 
method owing to the difficulty experienced 
in measuring currents in the ordinary way 
by the tangent galvanometer in a laboratory 
where there was a great deal of iron, and 
especially a dynamo machine. The appa- 
ratus depended on the calculation of the 
attraction between two parallel circles of 
copper wire of a certain radius at a certain 
distance apart. He had found 
that in such a case each time 
that the same current was passed 
through the copper wire an in- 
variable result was obtained. In 
the apparatus which the learned 
professor described, these circles 
of copper wire were made to take 
the place of the scale pans of the 
balance, the wire being carefully 
insulated between disks of glass. 
The current was made to pass 
through the coils over the scale 
beam, and through the support 
of the scale beam, care being 
taken not to interfere with the 
sensibility of the balance. 

A new method of testing the 
efficiency of dynamos, which was 
suggested by Dr. J. Hopkinson, 
F.R.S., was recently tried at the 
works of Messrs. Mather & Platt. 
The dynamos are coupled with 
their shafts in line and driven by 
the same driving pulley and belt, 
situated at the center of the joint 
shaft. One machine was em- 
ployed as a generator, the other 
as a motor; and the engine only 
supplied the difference or loss of 
power in the electrical arrangement, since 
the dynamos were connected in circuit so that 
the generator drove the motor, and the same 
current of 521 amperes passed through both 
armatures. It is stated that the method al- 
lowed of a determination of efficiency to } 
per cent., instead of 3 per cent., as by the 
usual method. The machines showed an 
efficiency of 93 per cent. 

The damage which may be done in vine- 
yards by frosts in spring is so serious that in 
some districts great care is taken to light fires 
as soon as the temperature falls dangerously 
near to freezing point, and to create clouds 
of smoke over the vineyard to prevent radia- 
tion as much as possible. In one district of 
France a telegraph inspector, Lestelle, has 
introduced an ingenious arrangement for ren- 
dering this smoke protection automatic, and 
applying it as speedily as possible in moments 
of danger. In the center of the vineyard 
he places a mercurial thermometer. When 
this falls to two degrees above freezing point, 
the mercury closes the circuit of a small gal- 
vanic battery. This sets in motion a commu- 
tator worked by clockwork, which sends the 
current from a small Ruhmkorff inductor 
through several circuits of wire in succession. 
Corresponding to each of these circuits is a 
heap of suitable combustibles laid ready and 
an ignition apparatus, which is fired by the 
current. These heaps of fuel are placed some 
forty meters apart, and are, of course, so 
composed that their ignition is certain, and 
that they will smoulder and give off a maxi- 
mum of smoke. With this apparatus the costs 
and the unreliability of night watchmen in 
early spring are done away with, and also the 
delay attendant on lighting the fires. If a 





sudden frost comes on, the whole vineyard is 
enveloped in a few seconds in a cloud of 
|smoke. ‘The cost of the apparatus is given as 
| £4 10s. per hectare (equal to 2.47 acres), for 
| which space seven fires are necessary to insure 


| perfect protection. 
—— - pe 


The ‘‘smashing” machinist is hardly ever 
|anice workman. He may be a valuable man 
_on cheap, rough work, but he never gets a 
| call to work to micrometer measurements. 
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Photographing Machinery. 


Every machine builder has experienced 
trouble in getting photographs of machinery 
when he wanted them. It often happens that 
a machine is not quite ready at the appointed 
time, and it usually happens that the pho- 
tographer is never ready when you want him, 
and valuable time is lost owing to waiting for 
the artist. 

Dry plate photography has been brought to 
such a degree of perfection, and its processes 
so simplified, that it would be to the advan- 
tage of every machine builder to possess 
photographic apparatus of his own. 

Like everything else, photographs cannot 
be made until you know how; but the art, as 
far as need be practiced by the mechanic, is 
easily acquired, and will prove of great value 
when once understood. 

It may happen that a machine is to be 
shipped at once. The photographer is sent 
for in a hurry ; ten chances to one he is in a 
hurry on his own account, and the shipment 
must be deferred or photographing dispensed 
with. In the drafting room, photographing 
has a great work to do, which as yet has 
hardly been commenced. 

Valuable plans may be photographed to a 
small size, which admits of their being 
preserved in a very compact form, saving the 
expense of commodious storage safes, and 
also, by duplication, rendering the preserva- 
tion of a copy almost certain by copies being 
filed in many different places. 

As such photographic copies can be enlarged 
to full working size without loss either of 
scale or of sharpness of line, their value in case 
of fireisapparent. Ordinary drawings, which 
it is desired to enlarge or reduce to a different 
scale, may be readily treated by photograph- 
ing, and with the assurance that the results 
are accurate copies. Even in the foundry, 
the camera will eventually be brought into 
use. Mixtures of iron, when broken in a 
testing machine, may be put permanently on 
record by photographing the broken ends, 
showing the fracture and its characteristic 
features so truthfully that it admits of no 
contradiction. 

——_-qpo—___ 


The exigency of getting a living, and this 
is especially true in large towns and cities, 
compels many children to begin work when 
they ought to be at school. This is un- 
pleasant, but it is nevertheless a fact. As 
labor makes the wealth which pays taxes, it is 
no more than an act of justice that children 
thus compelled by circumstances to work 
through the day should be provided with 
facilities for pursuing in the evenings the 
studies they have dropped. To this end 
evening schools, including those equal in 
every respect to the ‘‘ high schools,” now a 
part of the school system of most towns and 
cities, should be established. This would 
enable many an ambitious young man to do 
with’ greater dispatch and less labor what he 
willjprobably do anyway, viz: acquire a fair 
education of the kind attained in schools. In 
these times the need of education is pressing, 
and every facility for its acquirement should 
be provided. As previously intimated a 
| young man of the right quality is likely to 





1 learn anyway, but as the labor of those who 


_are obliged to work in years when they ought 
_to be at school goes to enrich the community, 
| they have a right to demand that the way be 
smoothed for them. 
———__ +p>e ———_ 


Consider It on Its Merits, 
A bill has lately been introduced in Con- 


| gress to appropriate $50,000 for the purpose 
|of boring a number of artesian wells in New 
Mexico, with view to test the irrigating possi- 
bilities of that territory, and in the hope of 


making available for cultivation large tracts 


| of land which are now nearly valueless. We 


8 | notice considerable unanimity of sentiment 


against the bill on the part of the daily 
press, which has noticed it, all condemning it 


8/ because it proposes to do something, the do- 


ing of which should be left to private enter- 
prise. 

There are one or two points that deserve 
attention in making up an opinion regarding 
this measure. The territory is administered, 








as are all the territories, by the general gov- 
ernment. 
is owned by the general government. 





and machinery. The cheap grades of stec] 


Most of the land comprised in it | 
Under | 


these circumstances, we do not exactly see | 
what inducement there would be for private | 


enterprise to bore the proposed wells, unless it 
be surrendered to them as a return. 


the small farmers, whose presence upon the 
lands would be of far greater value to the 
country than that of any other class of culti- 
vators. Why should not the general govern- 
ment owning these lands, consider the merits 
of a proposition to spend a relatively small 
sum of money to make them valuable, exactly 
as @ private individual would do, who should 
happen to own them ? 

We think the bill should be considered on 
its merits as a business proposition, and not 
be condemned on general principles. 


——__-=>e 
Idle Convicts and the Prison Labor 
Contract System. 


A palpable and prolonged attempt is being 
made by the politicians who so largely make 
up the New York State legisiature, to restore 
the prison labor contract system by the 
simple expedient of doing nothing. The 
proposition seems to be, to leave a large 
number of convicts unemployed, and then to 
charge up the net result of this course to the 
account of those who objected to their em- 
ployment in a manner that was unfair to 
honest labor. No honest opponent of the 
contract system wants the convicts to spend 
their time in idleness, and the studied refusal 
of the representatives of the people to sub- 
stitute a proper system of employment in the 
place of the system the people voted to 
abolish, will be understood by the people. 

The legislative partisans of the contract 
system divide on different lines, and assign 
different pretexts in excuse for their action, 
or rather, want of action, but all are working 
for the same result, viz.: to pile up a huge 
bill of costs for the maintenance of idle con- 
victs, and then point to it as an argument for 
the restoration of the contract system. We 
have faith to believe the people of the State 
will take note of this little game—and act 
accordingly. 


ms 


Trade Journalism. 


In commencing its third year of publica- 
tion the Journalist, in a leading editorial, an- 
nounces its intention to devote more atten- 
tion hereafter to trade journals and trade 
journalism, recognizing the importance of 
the influence which well established publica- 
tions of this kind are able to exert upon the 
industries and interests with which they are 
so closely identified. The daily press and 
those connected with it, have, in the past, 
generally been disposed, 


ism. 


are easily worked, and answer ordinary re. 
quirements nearly as well as the higher quali- 
ties of cast or tool steel—sometimes even bet. 
ter—and have quietly come into almost univer. 


| sal use. This has,inone sense, that is, so faras 
were agreed that large tracts of land should 


Such a| 
surrender would operate directly to exclude 


if they did not 


unduly magnify their own office, to exaggerate | 


: aoe Ye : : | saving, if any, can be mp 
its relative importance in the field of journal- | 7) oan be made by aang Seam pam 
| and heater, over using a:: 


In so doing they as naturally under- | 





estimated the value to the community of | 
| tive economy would depend upon the kind of pump 


those unsensational but substantial advances 


trial methods and results. 


that industrial transformations and revolu- | 
tions are constantly going on under their | 


the daily press, a knowledge of which would 
be worth more to the community than a 
large part of that which meets their eyes in 
the daily journals. 
journalists are beginning to recognize that 
industrial policies are as importantas politics, 
and shop topics as interesting, to large num- 
bers of readers, as society notes or scraps of 
scandal. 
SS ee 


Steel in Machine Construction. 


Time was when the legend, ‘‘All shafts and A 


screws of steel” told a good deal of added 
cost in machine construction. Steel was, as 
compared with iron, expensive, both as to first 
cost and to work. Now, owing to the cheapen- 
ing of steel-making processes, there is but 
little difference as to cost between steel and 
iron, as used for most purposes in machines 


It is a healthy sign that | 


material cost of construction is concerned, de. 
stroyed the pertinence of the legend referred to, 
but so far as utility is concerned, it has not par- 
ticularly affected it. The cheap process of pro- 
ducing steel of sound section has undoubt. 
edly had the effect of improving the quality 
of the more common class of machines and 
machinery in which the use of costly grades 
was hardly admissible on the score of cost, 
and has, in many instances, cheapened the 
better class of machinery. 

In boiler construction, steel is slowly find- 
ing place; it is evident that considerable is 
yet to be learned, both in the manufacture of 
steel plates for boilers and in working them 
in the boiler shop. With further advance in 
these directions there is little reason to doubt 
that steel will practically supersede iron in 
boiler construction. The only question will 
be one of endurance, which, owing to the 
comparatively recent use of steel for this 
purpose, has hardly been settled, except, per- 
haps, in the instance of some parts of loco- 
motive boilers which require frequent re- 
newal. 

——_-qp>e—___——_ 


Queries for Shop Proprietors and 
Superintendents, 


How many shop proprietors and superin- 
tendents think they have reason to feel satis- 
fied with the number of times they succéed in 
turning their capital yearly ? 

How many such individuals have carefully 
considered the subject during the past year? 

How many are systematically carrying out 
plans enabling them to make their capital 
more productive ? 

How many have found insufficient or inefti- 
cient tools and equipment chiefly to blame ? 

If all who so find should order, on an 
average, one new tool each, during the next 
month, on account of such an investigation, 
what would be the probable effect on the 
prices of machine tools? 


(jes 8 me 
Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 


If so requested, neither name, correct initials, nor loca- 
tion will be published. 

















(163) E. T., Atlanta, Ga., asks: What 
injector for boiler feed ? 
A.—We are notaware of any experiments that have 


been made in a manner to settle this. The rela- 


- ° ° ae | d and to some extent on the injector used. 
hich are all the time being made in indus-| “*° 
bt 8 dus | Probably with a steam pump and a good heater as 


It is fair to say, against an injector without a heater, the economy 


would be in favor of the pump. Buta heater may 
be used with the injector as well as with the pump. 


very eyes, that largely escape the attention of | ps seheleorgpa probable there would not be much 


Still it is one of those questions that 
cannot be settled except by the most careful ex- 


| periment. 


(164) P. F. D., Syracuse, N. Y., writes: 
Having put in a ventilating or exhaust fan, I find it 
will not run. The belt slips on driven pulley. A 
quarter twist belt runs from a 28” driver, making 
74 revolutions per minute to a 93" driven pulley on 
counter shaft, and another belt from 24’ pulley toa 
9” pulley on fan. Both belts4’’ wide. When started 
it will run all right for about three hours and then 
the twist belt will run off the driven pulley. Can 


I get more power by putting another belt over the 
| quarter twist, or would a rubber belt the same 


width run it? I have not room to use a wider belt. 
—A rubber belt would not under these circum- 
stances help matters much. As a wider belt can 


| not be used, we should put in larger pulleys for the 


quarter twist belt. Probably pulleys 36 and 12 
inches in diameter, would drive the fan. Putting 
one belt over another is not a scientific or mechani- 
cal method of dealing with an over-loaded belt. 
More belt surface, or higher belt velocity are the 
correct methods of increasing the amount of power 


| & belt will transmit. 
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(165) T. D., Lima, Ohio, asks for a simple 
rule whereby he can tell off-hand the power of an 
engine? A.—Multiply the area of piston by average 
steam pressure and again by travel of piston in 
feet per minute. Divide by 33,000, and quotient is 
the horse-power. 2. How can I find the weight to 
pe placed upon a safety-valve having a given 
length of lever, in order to have it blow at a given 
pressure ? A.—Balance the lever upon a knife- 
edge, measure the distance from this point, which 
is the center of gravity, to the inner end of the 
lever, multiply this length in inches by the weight 
of safety-valve and lever, now multiply the length 
of short arm of lever, area of valve and steam- 
pressure together ; subtract the first product from 
it and divide the remainder by the whole length of 
lever. The quotient will bethe weight to be placed 
upon the lever. 


(166) J. H. E., of Chicago, Ill., writes: 
We have a 30x60" Corliss engine with a 14’ ex- 
haust pipe. ‘We wish to use the steam for exhaust 
. heating purposes, and propose to put in a back- 
pressure valve set to two pounds. 1. We nowcarry 
60 pounds boiler pressure. Can we do the same 
work after the back-pressure valve is in, by carry- 
ing two pounds higher boiler pressure? A.—Should 
carry, say 65 pounds to do your work, cutting off at 
about the same point as now, if you increase the 
pack-pressure by two pounds. Your engine may 
pe large enough to do your work satisfactorily 
without increase of boiler pressure. 2. What dif- 
ference will it make in the coal consumption? A.— 
Probably about seven percent. 3. The engine is 
now cutting off at 4 stroke. Will it be necessary 
to change the point of cut-off? A.—Your engine 
peing automatic will cut-off wherever it is required 
to do the work; this will take care of itself. 


(167) A. L. M., Colchester, Conn., asks : 
Whatis a good welding preparation? A.—Borax 
and good iron filings from good Norway iron. 2. How 
will I repair tin cylinder for a cotton mill spinning 
frame? A.—Take it toa “tinker.” 3. How will I 
find the horse-power of an engine? A.—A formula 
is given in Question and Answer 302 in the AMERI- 
CAN MACHINIST of Oct. 31, 1885. 4. I do not under- 
stand how to make a diagonal wrench. A.—Instead 
of having the jaws straight with the handle, make 
them at an angle of 15° to it. 5.—What is the 
standard size for bolt heads for 4%", 34", 34", 54", 
x',and1” iron? A.—As determined and adopted 
by Committee of the Franklin Institute of Phila- 
delphia in 1864, the sizes for rough bolt heads are as 
follows: ** The width between the parallel sides of 
both head and nut,1¥ times the diameter of the 
bolt, to which is to be added 44 of aninch.” ‘The 
depth of the head is half its width. The depth of 
the nut equals the diameter of the bolt. For jin- 
ished bolts, the width between the parallel sides of 
both head and nut is 1-16 of an inch less than for a 
rough bolt.” ‘The depth of the nut is 1-16 of an 
inch less than the diameter of the bolt.” By the 
above, the size of a 4%’ bolt head would be %”’ 
square by 7-16” thick in the rough. When finished, 
its size would be 18-16" x 138-16" x Ww”, and 
wrenches may be made accordingly. 


(168) V.M., Warsaw, N. Y., asks: Would 
it be advisable or economical to carry steam 2,000 
feet from boilers, with 100 feet rise, to pump a well 
140 feet deep, It willtake from 4 to 6 H. P. to pump 
what water is needed, and what size steam pipe 
will ittake if itcan be done? A.—Steam would be 
the most economical means of transmitting power 
to such a distance, but it would be rather expen- 
sive. Atleast a1" pipe would be required, with 
60 lbs. boiler pressure, and then the pipe must be 
well protected by some non-conducting material. 
Probably 134" pipe would be better. According to 
a table in the AMERICAN MACHINIST of June 9, 1883, 
steam at 60 lbs. pressure, passing through a 1” 
pipe, would convey about 12.7 H. P., but would lose 
.38 H. P. for every 100 feet of pipe. 13;’’ pipe would 
convey 30.4 H. P., and lose .54 H.-P. per 100 feet. A 
14%" pipe would carry about 20 H. P. and lose .45 
H. P., or 9 H. P., while traveling through 2,000 feet 
of pipe, leaving about 11 H. P. for actual work. If 
an engine was used, this power would probably be 
realized, but with a pump but 5¥ or 6 H. P. will be 
developed. 


(169) @. ¢., , Mass., writes: I have 
got a thread-cutting lathe which has no indicator. 
Which is the best way to find the correct gear to 
cut any number of threads to the inch? A.—Con- 
sult the AMERICAN MACHINIST, page 4, August 20, 
1881. 2. I have got two pieces of steel; one is 3 ft. 
long by 14%""in diameter at large end. I wish to 
turn this piece tapering to 4" at small end. How 
far shall I set over the lathe tailstock? A.—Three- 
eighths of an inch,. 3. The other piece is 1 foot 
long by {in diameter. I wish to taper this piece 
soone end will be 4%’ in diameter and the other 
end 3-16". How far shall I set over the tailstock in 
this case? A.—5-32’. 4. Are there any rules for 
turning taper? A.—Yes. Regard the length of 
taper as the perpendicular of a right angle tri- 
angle; 4 the difference of diameter of the ends as 
the base, and set the tailstock over accordingly. 
When the taper runs entire length of work the off- 
setis equal to 4 difference in diameter of ends; 
but where the length of taper is but a fraction of 
length of rod, 14 the difference of diameters must 
be multiplied by the number of times length of 
&per is contained in length of work. 


(170) C. H. B., Pawtucket, R.I., writes: 
Sometime since, in answer to a question about boil- 
ers, you answered that probably the escaping gases 
were too hot. I have nodoubt this is true, but how 
can Iremedy it? My boilers are cylinders, 30’ di- 
ameter and 16 ft. long. The grate surface is 174 











square feet. Front and back bridge walls are 6” 
from shell. From this shell the flue drops 214 feet 
below the rear wall, and enters the chimney. With 
a strong draft, damper opening 8 square feet, what 
will be the horse-power of boilers? A.—Cylinder 
boilers are not economical in the use of fuel at the 
best. Your boilers are too short, and you are prob- 
ably forcing them too hard. One of your boilers 
would have less than 65 feet of heating surface, 
and, according to the usual rating of such boilers, 
would be about 7 horse-power. The usual propor- 
tion of grate to heating surface in cylinder boilers 
is one to10orii. About the shortest length they 
are made is 8 diameters, and this is too short. We 
do not see how you will be able to help yourself 
much. 
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R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. . 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Patent Attorney and Expert. Machine designs 
and details. Wm.H. Weightman, 82 Astor House, NY 


Foot-power Machinery, for workshop use, sent on 
trial if desired. W. F. & Jno. Barnes, Rockford, I1l. 
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A co-operative rolling mill is talked of at Jackson, 
Ohio. 


E. L. Donnell, Monmouth, Me., will build a ma- 
chine shop. 


Bernhardt & Rodgers are building a large steam 
saw-mill at China Grove, N. C. 


The Arkadelphia (Ark.) Lumber Co., will build 
several mills during the year. 


W. B. Busch will build a large circular and band 
saw-mill at Marquette, Mich. 


James H. Pratt is building a factory at Southing- 
ton, Conn., for making shears. 


Fuller & Legroo will build a shovel-handle man- 
ufactory near Wilton Depot, Me. 

Charles H. Mills, Lowville, N. Y., will build brick 
and tile works at that place. 

The Chicago, Ill., Safe and Lock Co. propose to 
enlarge their plant. 

John West, 1508 Susquehanna avenue, Philadel- 
phia, Pa., will build an addition to his mill. 


W. S. Smith will build a band saw-mill at Che- 
boygan, Mich. 


Thompson & Company are building a large foun- 
dry at Pittsburgh, Pa. 

W. B. Morse, Rochester, N. Y., intends to build a 
large five-story factory. 


Power Bros., Ferry, Mich., will build a flour mill 
next Spring. 


The Central Iron and Steel Co., Brazil, Ind., have 
increased the wages of their puddlers and-rollers. 

Hilton & Erwin, Rock Island, N. C., will build a 
shuttle-block factory. 


A company to be known as the John W. Page 
Manufacturing Company has been incorporated in 
Chicago, to build boilers. 


The Flint & Walling Mfg. Co., Kendallville, Ind., 
will at once erect extensive buildings for a wind- 
mill factory. 


The Grand Rapids and Indiana Railroad Com- 
pany intend to build new shops in Grand Rapids, 
Mich. 


The Globe Woolen Co., Utica, N. Y., intend to en- 
large their factories by the addition of a new 
worsted mill, 204x60 feet. 


The Youngstown Steel Works, Youngstown, Ohio, 
are being put in working order for the manufac- 
ture of steel ingots. E. L. Ford, Supt. 


Rundle, Spence & Co., Milwaukee, Wis., are 
about to build a factory 50x150 feet, on Fowler 
street, at a cost of $28,000. 


Robert Beatty, 2046 E. York street, Philadelphia, 
Pa., will build a factory on Coral street, between 
Taylor and Litterly. 


George Kessler, 1332 Marshall street, Philadel- 
phia, Pa., will build a factory and boiler house on 
Third and Somersett streets. 


Atkinson & Myhlerty, Twenty-Second and Market 
streets, will build an extension to their mill corner 
of Aspen and Barker streets. 


Weakley & Warren, Nashville, Tenn., are build- 
ing a large brick furniture factory to employ 100 
men. 

A co-operative manufacturing institution is to be 
started at Battle Creek, Mich., by the Knights of 
Labor. 


Sohmer & Co., 149 E. Fourteenth street, New York 
City, will build large piano factories at Astoria dur- 
ing the coming summer. 


The Gardner Governor Company, Quincy, II1., 
have 50 per cent. more men at work than at any 
time last year. 


Moore & Vehemyer, 65 North Desplaines street, 
Chicago, Ill., will build a four-story factory at 113- 
119 N. Peoria street 

Shields & Son, Butler, Pa., will build a large 
glass factory at that place. The main building will 
be 365x270 feet. 


George F. Jackson, Monson, Me., will build a 
steam factory for the manufacture of slate-lined 
butter boxes. 


Meyer & Ridlin will move their factory from Cin- 
cinnati to, and build a large structure at, Coving- 
ton, Ky. 

John I. Beggs and others, of Harrisburg, Pa., 
have organized * The Rudisill Mining and Milling 
Co.,” at Charlotte, N.C. The capital stock is 
$200,000. 


A permit has been issued to Henry Kerper for the 
erection of a three-story brick machine shop on 
Pearl street, Reading, Pa. 


C. J. L. Meyer is building a chair factory at Her- 
mansville, Mich., which will employ several hun- 
dred men. 


The Tuthill Spring Co., Hammond, Ind., propose 
to give their employes 5 per cent. of their profits as 
a premium. 


The New Albany Rail Mills intend to manufac- 


ture merchant bar iron, and are making extensive 
additions to their buildings and machinery. 


J. W. Baum, J. H. Mecaslin, and others, of At- 
lanta, Ga., have applied for a charter to incor- 
porate the Southern Box Factory. They will man 
ufacture boxes, barrels, baskets, buckets and kegs 


The Pond Engineering Co., St. Louis, Mo., have 
the contract for the pumping plant for the Arkan- 
sas City, Kan., water works. Two compound con- 
densing pumping engines, with boilers and acces- 
sories, will be furnished. 

The prospects are good fora new industry being 
brought to Saccarappa, Me. Negotiations are 
pending for the purchase of the skating rink build- 
ing, with a view of converting it into a manufac- 
tory of steel lugs. 


Orders were received on March 28 at the railway 





company’s machine shops, says the Altoona, Pa., 
Sunday Morning, for 22 new passenger engines, 
| 10 of class “0,” and 12 of class “ P.” 


Their business demanding more room, the Stiles 
& Parker Press Co.’s branch office and factory in 
New York City will remove, May ist, to 203 to 207 
Center street. 


Any reliable man who will erect a roller mill at 
Richardton, Dak., can get an advance of $2,000 to 
$2,500 from C. B. Richards & Co., bankers, of New 
York, besides a further donation of $1,5°0 to $2,000 
from the inhabitants of the place.—The Millstone. 


F. Light, Jr., and J. K. Kriebel, lately with the 
West Point Engine and Machine Co., West Point, 
will, about April 1,commence a general machin- 
ery business at Norristown, Pa., under the title of 
Light & Kriebel. 


Business at G. W. Brown & Co.’s corn planter 
works, Galesburg, I11., is looking up. In some parts 
of the works the men are working 12 hours per day. 
72 carloads have been shipped since the first of the 
year, besides nearly as much way freight. 


W. E. Crist, of the Crist Engine Works, 182 Center 
street, New York, writes us: ‘*My present works 
are too small, and I have taken a five-story brick, 
where I am putting in a lot of toolsto fill orders. I 
run till ten o’clock nights. 


A fire occurred March 28, at Brainerd, Minn., in 
the car department machine shops of the N. P. R. 
R., causing the loss of $100,000 worth of cars, ma- 
chinery and materials. The shop will be rebuilt 
at once. 

The National Water Tube Boiler Co., of New 
Brunswick, N. J., have just shipped to the Atlantic 
Refining Co., Point Breeze, Philadelphia, 328 H.P. 
of their water tube safety boilers, this making the 
second order within a few days for this size boilers. 


The Paxton and Vierling Iron Works, Omaha, 
Neb. (formerly known as the Old Omaha Iron 
Works), will enlarge their facilities, and manufac- 
ture all kinds of architectural iron work, vault, 
sidewalk and platform lights. They will also make 
boilers, hoisting engines, elevators and general 
mill work. 


Mrs. Jeannie S. Macdonald, of No. 1,533 Park 
avenue, N. Y., has entered plans at the Bureau 
of buildings for a four-story factory, which she will 
erect on the north side of Seventeenth street, 223 
feet east of Avenue A. The estimated cost is 
$18,000. 


The Evansville Lead and Spar Mining Co., Evans- 
ville, Ind. have succeeded to the business of B. Bur- 
banks & Co., of that place, miners of fluor spar. 
They write us: ** We receive inquiries daily from 
parties all over this country. This past week we 
have received inquiries from Liverpool, England, 
and Prato, Italy. 


The Sextro Furniture Co., Cincinnati, Ohio, are 
now making extensive preparations for building an 
additional factory alongside its present structure 
on Third street. The new building will be of the 
same size as the present one, and much machinery 
which is now up stairs will have asolid ground 
floor base.—American Cabinet Maker. 


A number of Pittsburgh capitalists have formed 
a company for the erection of steel works at Ger- 
mantown, near Pittsburgh, Pa., on the Pittsburgh, 
Virginia and Charleston Railroad. The plant will 
have two five-ton Bessemer converters of the most 
modern pattern, and operations will be begun by 
January 1, 1887, giving employment to 250 men. 
The company has purchased 50 acres of land at 
Germantown. Geo. Troutman, W. H. Aldred, Geo. 
Boulton, and others, of Pittsburgh, Pa., are inter- 
ested. 


The shops of the Cincinnati, Washington and 
Baltimore Railroad, at Zaleski, have been de- 
stroyed by fire. Loss, $40,000; fully insured. Thos. 
G. Duncan, master car builder, Zaleski, O. J. H. 
Sternbergh & Co., of Reading, Pa., will erect three 
new shops on the east side of North Third Street. 
The largest building will be a machine shop, 60x50 
feet, and three stories in height, and will be sup- 
plied with the latest improved machinery. Asteel 
smith shop, 15x20 feet, will be erected, and also 
supplied with the latest and improved furnaces and 
tools. Another brick structure, 19x35 feet, will be 
built for the grinding and tool department. The 
new machine shop will be connected with the pres- 
ent machine shop by an overhead bridge. William 
A. Fink, of Reading, is the architect. It is rumored 
that the Lehigh Coal and Navigation Company, of 
Lansing, Pa., are negotiating for the purchase of 
the Allen Machine Works. Extensive additions will 
soon be built. Robt. H. Sayre, of Towanda, has 
offered an acre of land to foreign parties if they 
will build machine and repair shops thereon.—New 
Enterprises. 


The Ferracute Machine Co., Bridgeton, N. J., 
write us: Business has been “booming” with us for 
the last two months or so. Orders are coming in 
from all parts of the country at a rate to consider- 
ably exceed our capacity. Although we have been 
working nights, part of the time, we are now several 
weeks behind our orders, and there are indications 
of a continuance of this increasing demand for our 
tools. We are selling a large number of our new 
punching presses. Our parabolic single action and 
drawing presses are also in active demand, and our 
die department very well employed. We are now 
building a new wiring press with many improve- 
ments and of a design radically different from what 
has hitherto been brought out. 


We have advices from Fitchburg, Mass., to the 
effect that the consolidation which has for some 
time been talked of as likely to occur, has taken 
place between the Putnam Machine Company and 
the Putnam Tool Company, of that place, under 
the name of the Putnam Machine Co. An addition of 





150x60 feet is being made to the company’s foundry 
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Machinists’ Supplies and Iron. AD Fy'e UrricnT 


L CUSHIONED 


HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
.,class Hammer. 

Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 





NEw YORK, April 1, 1886. K 
The market has been steady and quiet. The 
demand has been confined almost (entirely to low 
grades. 
Iron—In American pig the contract deliveries 
nearly absorb production. No. 1 X, Foundry, at 
tide water, $17.00 to $17.50; Standard, Lehigh and 
North River, $18.00 to $18.50; Grey Forge, $16.00 to 
16.50. 
; Scotch Pig—Quiet and steady. Coltness, $20.25 to 
$20.50; Glengarnock, $19.50; Gartsherrie, $19.50 to 
$20.00; Summerlee, $20.25. 













 *WANTED* 


** Situation and Help’ Advertisements, 30 cents a lime 
for each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 


any other Hammer inthe World. 


BRADLEY& CO. Syracuse, N.Y. 


Wanted—Position as foreman pattern-maker; 
first-class references. Address Box 6, AM. MACHINIST 

Draftsman, expert in gearing and experienced in 
designing milling machines, lathes, special ma- 
chinery, etc., wants position. Address E., AM. MA- 
CHINIST. 

Wanted—By a first-class machinist and drafts- 
man, a position as draftsman; correspondence so- 
licited. Address Myron, AM. MACHINIST. 

Mechanical engineer, six years’ practice since 
graduation, wishes to engage with established 
manufacturing company ; specialty, steam machin- 
ery. Address Permanent, AM. MACHINIST. 

Wanted—A foreman pattern maker, and also one 
good mechanical draftsman on engine and general 
machinery in a Western city, Address Cable, Am. 
MACHINIST. 

Wanted—A traveling salesman; one acquainted 
with wood-working machinery; state age, experi- 
ence, ete., with expectations. Address Box 440, AM. 
MACHINIST. 

Wanted—A thorough machinist, of pleasing ad- 
dress, wants to travel, representing a first-class 
machine manufacturer. Address A. T. M., AM. MA- 
CHINIST. i 

Supt. of machine works, experienced designer 
and draftsman, wishes situation as supt, or man- 
ager; steam railroad, or mill work preferred. Ad-/ and foundry, including buildings, lots, machiner 
dress Experience, AM. MACHINIST. | and stock, situated in Leadville, Col. The busi- 

Wanted—For a few months, a mechanical engi- | 2€88 Will be carried on until sold, thus at once 
neer, with long experience in designing and con- | giving a profitable trade to the purchaser. Address, 
structing large milling and boring machines, and A. FALKENAU, 
jigs for machine tools. Address O. P. Q., AM. Ma- | Care of Dickson Mfg. Co 
. - | - Oo;, 
ee . : : om) Scranton, Pa, 
Wanted—Situation ; 20 years’ experience on vari- | Only reason for selling, ill health. 


ous tools, models, and fine machinery; willing to 
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HE BROWN HAMMER 


STRIKES A BLOW WITH 


DOUBLE THE VELOCITY That it Raises the Hammer. 
A NEW MOVEMENT! SEND FOR DESCRIPTION. 
KNOWLTON MFG. CO., King St., Rockford, Ill 


FOR SALE AT A BARGAIN. 


A well established and good paying machine shop 











80 a 
AM. 


take work on contract; West preferred; al 
CUSHIONED 


young man as tool maker. Address Michigan, 
MACHINIST. 
A good, practical machinist, 30 years old, with 
Government license, wishes a situation as stationary 
engineer, or engineer in charge; first-class refer- 
ence; not particular as to location or time of en- 
gagement. Address Box 7, AM. MACHINIST. POWER 
HAMMER. 
By far the Best. 
Blow Accurate, 
Powerful and Elastic 


y+ MISCELLANEOUS WANTS - | 
Advertisements will be inserted under this head at | 
35 cents per line, each insertion. 



































Patent Adjustable Tube and Hose - Coupling 
Expander, the only adjustable roller expander 
made to a firm with light machinery; thisis a good 
opportunity; used and indorsed by leading firms 
in U.S.; price low, as my U. 8. business is all I care 
toattend to. J.H.McGraw, 187 W. 8th st..Oswego,N.Y. 

For Sale or to Rent—The Honesdale Iron Works, 
established over forty years and doing good busi- 


Light mach’y of all kinds built at short notice. Pen- | j 
€ - 

in N. Y. & N. J. Best Trade Directory. Send for cir- —— Profits of any Shop. 

built to order; mechanical and Patent Office draw- 

makers’ tools, presses, dies and special machinery H.W. JOHN 

Brunswick, N. J., will contract for the manufacture 

patent novelties, electrical inventions, special ma- Steam Packings, Boiler Coverings, 

gine ; 42x12’ tubular boiler; all pipes and fixtures, | H. W. JOHNS M’F'G CO., 87 MAIDEN LANE, N. Y, 

to be replaced by larger engine, etc., of same make ; 

For Sale—Canadian patent of J. H. McGraw’s THE BEST BOILER 
order. Will lift water 25 
Will start when it is hot. 

ness, are offered for sale or to rent on satisfactory and for sale by 


The Cyclone Steam Flue Cleaner has no equal. | 
Crescent Mfg. Co., Cleveland, Ohio. 
nington & Mills, 8 Dey st., Jersey City Heights, N. J. : 

10,000 Users of Machinery, steam engines, boilers Wili Inerease the 
vular. J. N. Mills Pub. Co., 30 Vesey st., N.Y, * , am 
poe aa i te ae pat and BHEAUDRY & CUNNINGHAM; 

‘i or oy BOSTON, MASSACHUSETTS. 
ings. Weston & Smith, Syracuse, N. Y. 

Cc. F. Langston & Co., 222 N. 5th st., Phila., can- 9g 
built, rotary cutters made and gronnd. 

Martin Bros., manufacturers, Lock Box 285, New ASBESTOS: 
of articles in brass and other metals (stamped or Roofing, Building Felt, 
turned), and dies and tools for making same; also 

f Fire Proof Pain’ 
chinery castings, etc.; estimates cheerfully given. Samples and bane 

Engine and Boiler—30 horse-power Buckeye en- “ 
including injector, heater and smoke-stack; the 175 Randolph St., Chicago; 170 N. 4th St., Philadelphia, 
whole in good condition; in use about three years; 
can be seen in operation until May.1. Address 
Geo. A. Barnard, 70 Astor House, New York. HE DUPLEX INJECTOR 

FEEDER KNOWN. 

— Not liable to get out of 
feet. Always delivers 
water hot to the boiler. 

* Will feed water through 
a heater. Manufactured 

JAMES JENKS & CO., 
Detroit, Mich. 

















PATENT 


UCKS 


Combine valuable feat- 
= ures offered by no other 
tool. In range of opening; 
advantage of self-adjusting 
jaw worked by a single 
screw; graduated base, etc. Parts 
gaterchangesble. Chucks guaran 
teed. Sold by the trade, Send 
for Catalogue. 
MELVIN STEPHENS, Frop’r, 
Office, 41 Dey Sircet, New \ork. 
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and easy terms, or an experienced man having 
some capital might be taken in as partner. Apply 
Room 34, 117 Nassau st., New York. 
TEWARTS\S | 
oN i) 
\\) \ 
(Pry 
Sly 0 0 ; : N G 
Keo : 
can be applied by ordinary workmen having no previous 
experience. Send for Samples and Illustrated Pamph- 
74 Cortlandt Street. New York 
IRON-FIBRE PAINT, for Roofs and faciory and 


to M. B. Allen, Honesdale, Pa., or to W. W. Wood, 
i) ait ee TT rico 
For ROOFS OF ALL DESCRIPTIONS, steep or flat, 
let. Address 
W. H. STEWART, 
Farm Buildings. 








Self-Adjusting. 


BUILD 


WATER WORKS, 


ENGINES 
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LYOKE, MASS 


AND 


STEAM POMP 


MACHINERY, 





\\ GUILD & GARRISON, 


BROOKLYN. N.Y. 
STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS, 


J SEND FOR CATALOGUE. 
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TAPING ACHING 


For Hand and Power, 
6,” 8’ and 10” Stroke 


Adapted to All Classes of Wor 
: Their Capacity, dpe: 


CIRCULARS FURNISHED. 
BOYNTON & PLUMMER 


Worcester, Mass, 











THE M. T. DAVIDSON IMPROVED STEAM PUMP 
a aaa ins DE avinson Steam Pump C owpany. 








“i BEST PUMP *™ 


ADE FOR ALL 
SITUATIONS. 








ao nme 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 








coe, 














S Manufactured by 
SINGLE STEAM PUMP. 


NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASs, 


Sebbeadennaneteaneaateall 


DELAMATER STEAM PUMPS 


FOR ALL KINDS OF SERVICE. 





C. H. DELAMATER & CO., (Delamater Iron Works) 


Warerooms, 16 Cortlandt Street, New York, 





SPEED 


FOX, TURRET & 
leary fo» LATHES 








ND Guaranteed 

BRASS Satisfactory 

FINISHERS’ 
TOOLS, 

CGACE Write 

MACHINE | qustrat- 

WORKS, — 
WATERFORD, | Circular. 

NEW YORE. —- 


Pat. Sept. 


EMERY-W 


Four Sizes. 


25, 1883. 









CRINDER. 
SPRINGFIELD 

GLUE & EMERY 
WHEEL €0., 


Springfield, Mass 


HEEL TOOL 


wheel and 


prevents beating. 


Water runs o: 














ON THE 


CARE OF BOILERS. 
THE FIREMAN’S GUIDE. A hand-book on the 
Care of Boilers. Translated and revised by Kart 
P. Dantistrom. Third edition, 8vo, cloth. 
PRICE, FIFTY CENTS, POST-PAID. 
E. & F. N, SPON, 35 Murray St., New York, 
Publishers of Mechanical Books. 





THE CELEBRATED 


HEALD & SISCO CENTRIFUGAL PUMPS 





Vriting, Mention this Paper, 


22 CORTLANDT ST., NEW YORK. 





THE HENDEY MACHINE COMP 


=< In 4} 


TORRIWGITOW, COmMn., 


MANUFACTURERS OF 


MACHINISTs: 





Planers, Shapers, Gang Drills, Rivet Machines, Turret 
Lathes, Gang Slitters, Hand and Power Planers, Planer Centers, 


TOOLS. 


Lathes, Hand Lathes, Chucking 


, 


Shaper Centers, Slide Rests, &c. 














ANNOUNCEMENT ! 


—_~>—_—_ 
We have just issued @ new and very complete Illus- 
trated Catalogue, which we will be pleased to mail to 
our patrons and others on application. 


KNOWLES STEAM PUMP WORKS, 
93 Liberty Street, New York, | 
44 Washington Street, Boston, 


























CHLENKER’S 
BOLT CUTTER. 
















Circular Price 


OWARD IRON WORK 


BUFFALO, N. WY. 





List on Application. 


BETTS MACHINE COMP’Y; 


WILMINGTON, DEL., 


MAKERS OF 


Metal- working Machine Tools 


OF SUPERIOR QUALITY, 


MACHINE 


FOR USE IN 


AND RAILWAY SHOPS. 
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NICHOLSON FILE OO., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


* dicholson File Co’s” Files and Rasps, ** Double Ender’? Saw Files, **Slim ”’ Saw Files. 
‘* Racer ifiers, Machinists’ Scrapers F 
olders, Stub Files and d Ho 


PROVIDENCE, R.I., U.S.A. 


* Horse Rasps, Handled R 
Surface File Holders, Vise File H 


Manufactory and Offices at 


ile Brushes, File Cards, 
lders, Improved Butchers’ Steels. 





@ rev THE HANCOCK INSPIRATOR. 





THE STANDARD 





BOILER FEEDER FOR ALL CLASSES OF BOILERS. 





m LeCount’s Light Steel Dog 


No. INCH, PRICE, Hi, INCH. PRICE. 
; $ .35 10 








12. re 
Full Set of 12-12.00 


CO. W. LECOUNT, 


SOUTH NORWALK, CONN. 

















DUPLEX PNTON PUMP 


HALL STEAM PUMP C0., 


91 LIBERTY ST., NEW YORK. 








OVER 75,000 IN USE. 
Ger SE ee ee a Be 
Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO., 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 











HE NEW “CRESHAM” 


Automatic 







Nos. 


Re-Starting 


‘Invaluable for use in Traction, Farm, Portable Ma 
rine and Stationary Boilers of all kinds. 
required. Water supply very difficult to break. 
bility of restarting automatically immediately after in- 
terruption to feed from any cause.” 


t"Send for Gatslogue. 


Sole Manufacturers in the U Inited States-and Canada, 


NATHAN MANUFACTURING CO. 
92 and 94 LIBERTY STREET, NEW YORK. 


PATENT 


INJECTOR 


No handles 
Capa- 


Reliable and Cheap. 








Established in 1874. 


PLEVELAND TWIST DRILL 00. 





24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Fre. 





RoOTS’ 
Force Blast Rotary Blower 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 





PE RECTLY TBALANCED, 
Best Mechanical Construction. 


P.H. &F.M, ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


\, S, TOWNSEND, Gen. Aol. ) 99 Cortlandt st. 
COOKE & C0., Selling Ais, {EW Tone 


In Writing, Please Mention This Paper. 





INVENT and MANUFACTURERS, Write for large pam- 
hlet containing U.S, § 
of Practice, rs Brock, solicitor of ‘P ATEN Pere S0LES 


| 





[ NDICATOR PRACTICR | 


AND 


Steam Engine Economy 


By F. F. HEMENWAY. 

Wh pe okey plain directions for using the indica- 

tor, and making all required calculations from 
the diagram; also the principles of economy in 
operating steam engines, and current practice in 
testing engines and boilers. 

PRICE $2.00, Post Paid. 
FOR SALE BY 


JOHN WILEY & SONS, 
15 Astor Place, New York, 











LLl AMS’ 
Automat c wom 
UILT B 


SAM. Z. WILLIAMS, 
167 North St., Balto,, "d. 
The. Governor is new 
and onginal, and the 
closest possibfe regula 
e aranteed. 
- y adapted for 
Flectric Lightiug. . WRITE FOR CIRCUPARS AND PRICES 


J.C. HOADLEY, 
IVIL AND MECHANICAL ENGINEE 
and Expert in Patent Causes, 
28 STATE STREET, ROOM 28, BOSTON, MASS. 



















Grinding Machine No. 8. 


Price, $17.50. 


Will run two Wheels 9 inches Diameter. 


* DIAMOND” 


EMERY WHEEL, 


Grinding, 
Polishing and Buffing 


MACHINERY, 


Using Wheels in size from 6 to 42” diameter. 


Largest variety manufactured under one Company. 





Send for Illustrated Catalogue. 





Diamond Emery Wheel & Machine Co., 
22 WARREN ST., NEW YORK, 
- J. A. MacKINNON, MANAGER. 





SURE CURE = SLIPPING BELTS 





Norris Pat., with Lip and Rebate. Rubber and Canvas. 
~ . July 17, 1877, Applied Spiral 
tian a I, | (see cut) without disturbing 
~ li pulley or shafting. Not affected by 
ee eat, moisture or dust, Saves power 
ui Beits Lacing and Journals. Im 
—— } mensely increases power and ve- 
rr a locity Fd mee miner. ( ree Seb to 
t pul oly rite for circular 
Viais ) PAT, PULLEY coil LMO COTTON CO. 


298 Church Street, NewYork. 


Gap Lathe, $125. 





SHEPARD’S NYW $60 
SCREW-CUTTING FOOT LATHE 


—o—. 

Foot and Power Lathes, Drill 
Presses,Scroll-saw Attachments, 
Chucks, Mandrels, Twist Drills, 
Dogs, Calipers, etc, 

Latbes on trial. Lathes on 
payment. 

Send for catalogue of Outfits 
eet for Amateurs or Artisans. 

is —o-— 





WHY THIS IS PUT HERE! 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


3 = THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 


More Etholent, Simple, Durable, and more Economical, both as to running 
xpenses and repairs, than any other Steam Pump. 










Call or write aa our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials. Mailed Free. 


PULSOMETER STEAM PUMP CO., 83 JOHN STREET. N. Y. 


UNION STONE COMPANY, 
38 & 40 Hawley St., Boston, Mass, 


EMERY-WHEEL 
GRINDING 
MACHINERY, 
EMERY WHEELS 
AND TOOLS. 















MACHINERY 
FOR 
POLISHING, 
WHEELS, POL- 
ISHING BELTS, 














AND 
POLISHING 
BUFFS, AND 
ALL SUPPLIES 
PERTAINING 
8 | THERETO. 
PYROMETERS. LECTRO- 
PLATERS’ 
FOR SUPPLIES. 
Blast Furnaces, Bakers’ Ovens, Boiler Flues, 
Superheated Steam, Oil Stills, Zinc B. CRINDING MACHINE. 


1” Shaft. 

Countershaft with hangers or in machine. Is 
specially adapted to light work in machine shop, 
tool grinding, etc. 


and Lead Baths, also, 
REVOLUTION INDICATORS, 
Which constantly indicate, without the use ofa watch, the num 
ber of turns per minate made by a Steam Engine. 
Made under the patents ot 


EDWARD BROWN, 311 Walnut St., Philadelphia. 
ESTABLISHED 1860, 


a 
TT 


MACHINISTS’ SCALES, 


Patent End Graduation. 
We invite comparison for accuracy with all others. 
Every Scale Guaranteed, Send for List. 


COFFIN & LEIGHTON, SYRACUSE, N. Y. 


og Fem 


cor'en'a’ee POND ENGINEERING CO, S*;Zou 
Joshua Rose's Great Treatise on Steam Engines 


IN PRESS FOR EARLY PUBLICATION. 


MoveErRN STEAM Enarnes.--An elementary treatise 
upon the Steam Engine, written in plain language, 
for use in the workshop as well as in the drawing 
office ; giving full explafations of the construction 
of modern Steam Engines, including diagrams 
showing their actual operation; together with 
complete but simple explanations of the operations 
of various kinds of valves, valve motions, link 
motions, etc., thereby enabling the ordinary en- 
gineer to clearly understand the principles involved 
in their construction and use, and to plot out their 
movements upon the drawing board. By Joshua 
Rose, M.E., author of ‘‘The Complete Practical 
Machinist.”’ lllustrated by over 400 engravings. In 
one volume, quarto, 320 pages. Price $6.00, free of 
postage to any address in the world. Subscriptions 
will now be received, payable on publication. 

toe" A Prospectus showing the contents of this magq- 
nificent book now ready, and will be sent to any one who 
will furnish his address to 


HENRY CAREY BAIRD & CO. 
Industrial Publishers, Booksellers and Importers, 
810 Walnut Street, 
PHILADELPHIA, PA., U. 8S. A. 


5 = HON PATENT BOILER FEED FUME, 


Manufactured by 


I. B. DAVIS & SON, 
Hartford, Conn. 


The Only Double-Acting 
Geared Pump. 


It is compact and System- 
atic in design and Ecor. 


Takes Wheels to 14” diameter. 





NEW HAVEN MANUF’G CO., 


New Haven, Gonz. 


Lathes, 
Planers, 
Shapers, 
Slotters, 


Etc. 
Buffalo Tap & Forge Blowers. 


Warranted su- 
perior to any 
other make. 

All sizes and 
styles of every 
class of work. 


BUFFALO 


FORGE C0. 
Bufalo, W. Y. 


Send for Cata 
\ logue and prices 


ORTHINCTON 
PUMPING 
MACHINER 


Henry R. WoRrTHINGTOoN, 
NEW YORK, 
Boston, Pittsburgh, Chicago, 


Cincinnati Cleveland, St. 
Louis, San Francisco. 








































Ail ts parts are arranged 
for durability. — =) 
BENJ. F. KELLEY, Agent, Rs 
91 Liberty St., Now York. Og 

Philadelphia Office: a s 
JAMES BERR YMAN, 5 





Address, BL. SHEPARD, Agent, 134 E. Second St., Cincinnati, 0. 












126 North Fourth St, 
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MERITS PROVEN BY 20 YEARS’ CONSTANT USE. 


SAFE BOILERS 


Address, Harrison Safety Boiler Works, Philadelphia, Pennsylvania. 








ONEIDA STEAM ENGINE FOUNDRY CO., ONEIDA, N. Y. 








MANUFACTURERS OF ALL KINDs OF 


LATHE AND DRILL CHUCKS, 


Under Westcott’s Patent. 
SEND FOR CATALOGUE. 


westeets CAPACITY. 


LITTLE GIANT me. 





\MPROVED. “ Vet t Ke. 7 —" 4 to 1-2 
“ 1 “ 0 to 

B10" —— . 2 * 0 to } 
Little Giant Improved. ae eos 

VAN DUZEN’S HODCE’S 

MECHANICAL ‘ 
BOILER CLEANER a\, Ua ersal Angle Union 
Takes out allmud and PATENTED. 


scale-forming properties 
from the water of Steam 
Boilers, keeping it clean 
and free from all impur- 
Mm ities. Send for circular. 
Manufactured by 


E.W. Van Duzen, Cincinnati, 0 


Patent Flexible Back Hack Saw for Machinists’ Use. 


Made of best band Steel. The teeth 
hardened by an entirely new process, the ook 
ny soft and flexible. Warranted not 
Send for sample and circular. En- 
doraod by The Pratt & Whitne °K So oP John 
Regne soney.y Tey es Motive Power, N. H. 
. and others. 


HENRY G. THOMPSON & pole 
New Haven, Conn. | 51 Leonard St., N. Y. 


Combining an elbow and 
union, and can_ be set 
at any angle at which it i: 
desired to run the pipe. 





Manufacturers & Wholesaie Agent 


ROLLSTONE MACHINE CO., 45 Water St., FITCHBURG, MASE 




















M. H. DANIELS, President, J. H. FORNEY, Sales Manager, ROBT. G. WEEKS, Treasurer and General Manager, 
LEVI BEST, Vice-President, C. HOMER BUSH, Secretary. 


THE NEW YORK SUPPLY CO., Limited 


SUCCEEDING W. C. DUYCKINCK. 
RAILWAY, MACHINISTS’, ENCINEERS’, BREWERS’, STEAMSHIP AND MILL 


ew Er bl Ew - 


PLUMBERS’, CAS AND STEAM FITTERS’ MATERIALS. 
50 AND 52 JOHN STREET. - - NEW YORK. 


W.C. YOUNG & CO., Wort. | QHARLES MURRAY=%< 
Engine Lathes, Hand Lathes, . 5 


FOOT POWER LATHES, SLIDE RESTS, Ete. SANW ST. * NEW YorRE: 


c EAGLE Sore 























«33 WORKS, 


| 
| Trenton, N. J. 








‘qYOAMOIA *H 






The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
|than any other Vise. Always 
| parallel and cannot be broken. 


Send for Circulars. 


‘SLNENZAQSENI NEICON 
ITTV CNV CEQI-NGALTY ZOIND INALVd HLTA SkZIS TIV 
‘ALTVIOWdS V 


— |Cast Steel 
| Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 
Full war- 
| rante and 
| lower price. 





Sit 


‘0nN0 “NDUUQIUID 





“gf DARD *hy 


a 


THE BEST IN THE WORLD. 


We make the Best Packing that can be made regard- 
less of cost. Users will sustain us b calling for the 


71 John St., Ne ¥. 


“ JENKINS STANDARD PACKING.” 


Our *‘ Trade Mark ’’is stampet onevery sheet. None 
¥ genuine unlesssostamped. (®~ Send for Price List 4. 
n 


JENKINS BROS., 


79 Kilby St., Boston, 








SSTABLISGHED 1851. 


The Horton Lathe Chuck, 


ALSO 


CEU CKS 


for BrassFinishers*® 
Use, 









CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 Ibs.) 
DOWN, ANGULAR AND CROS8S-FEED, 
TO PLANE 12x16x15, 


THE R.A. BELDEN 00.,DANBURY, OT, 








Milling Machines, | 
ScrewMachines,Up- | 
right Drills, Cut: | 
ting-Off Machines, | 

Drill Lathes, | 
and forBoring Mills | 
for Car Wheel and | 

other work. 


THE E. HORTON & SOM CO. 


Canal St., Windsor Locks. Vonn., U.S.A. 


—THE— 


Hertford frill Ghuck 


contains the maximum of 
power, fete ppm and effi- 
ciency, and is fully guaran- 
teed. No. 1 holds from 0 to 
I price $7. No. 2 (round 
hit Sass holds from 0 to 34”, 

price $8. Sold by the trade 

ddress, 


CUSHMAN CHUCK C0., 


HARTFORD, CONN. 














Manufacturer of all kindscf Chncks 
Send for new Illus’d Catalogue. 





em=s WHITNEY'S NEW RATCHET, oa 


*POUsSHOd 


ater range than any two ratchets made, and at the 
one. aend oe circulars. 
‘TY MACHINE CoO., Warsaw, N. Y. 


Almond Drill Chuck 


Sold at all Machinists’ 
7 Supply Stores. 


T.R. ALMOND, 


83 = = Washington St, 
ooklyn, N. Y. 











G&W Perfect Threading Tool, s25., 
‘- ‘THREAD, WAIT WORTH STANDARD, all in stock, 


Send for Catalogue. 


Y Yarttord Too! Co. 


Hartford, Conn. 





STEEL 


From 1-2 TO 15,000 Ibs. WEIGHT. © 


True to Pattern, sound, solid, freefrom blow-holes and of un- 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
for any service whatever. 

40,000 CRANK SHAFTS and 80,000 GEAR WHEELS of this steel 


EL CASTINGS of every description 


now running prove this. 
Cross-Heads, Rockers, ho -Heads, etc., for Locomotives. 
Send for Circulars and Prices to 
CHESTER STEEL CASTINGS CO., 
Works. Chester. Pa. Office. 409 Library St.. Phila. Pa. 












Barnes’ Foot-Power Machinery. | | 


Complete outfits for Actual Workshop | 
Business. d what a customer says’: | 
“*Considering its copectig sa and the ac- | 
curateness of your Lathe, I do 
not see how it éan be produced at such 
low cost. The velocipede foot-power 
is simply elegant. I cap turn steadily 
for a whole day and at night feel as 
little tired as if I had’ been walkin 
around.” Descri re oe e an 
Price List Free. JOHN BARNES 
Co, Address 1995 Main & »Rockford, Il]. 












SMOOTH 
INSIDE & OUT. 

















DROP FORGINGS & 28 
RGINGS oe sr 


DECKS pdt! DROP px. 


BEECHER & PECK, JUNN, 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE. BR. I. 

















| SHEET METAL 
PUNCH pomen 
FORGED STERL| 
SCREW 
PUNCHES, 











carne A. L. HENDERER, 





Experimental and New Machinery for Special Purposes 
BUILT UNDER CONTRACT 


From Specifications and Inventors’ Designs. 
AMPLE SHOP AND SHIPPING FACILITIES. 
COHOES IRON FOUNDRY AND MACHINE Co., 


| connesroypENcr 7 SOLICIIED. COHOES, N. Y. 


TOOT IMPROVED POWER, 0% HAND PLANER, fell 


PLANES 27 in. long; 12 in. wide; 8 in. high. 
and all classes of Mechanics can find TOOLS to suit them at Reduced Prices. 


8 Machinists, Engineers, Model Makers | | al 
A. J. WILKINSON & CO. 


184 to 186 Washington Street, 
BOSTON, MASS. 
CATALOGUES FREE. 


THE ADAMS PATENT AUTOMATIC 


BOLT AND NUT THREADING AND POINTING MACHINES, 


MANUFACTURED SOLELY BY 


THE ADAMS & PRICE MACHINERY CO., 


Nos. 35 to 41 Indiana Street, Cnicago, Illinois. 
Illustrated and Descriptive Catalogue on Application. ‘ 
































ROLLER Tus: EXPANDERS. 


—— MANUFACTURD BY -——— 


WILMINCTON, 
DELAWARE. Somew “PUNCH 














Neptune Flexible Spray Hose Pipe. 


All rubber. Indestructible. Throws solid 
stream. Mist or pereg, produced, , closely con- 
centrated or widely used, by compressing 
soft rubber tip. Requires no packing. Best 
for gardens, carriage washing, factories, etc. 
By mail potpelt 2 and 8-4 in. 50 cts, lin, 
75 cts., 11-4in. $1. Trade supplied. 





UNIVERSAL RADIAL” 


RADIAL DRILLING MACHINES 


= =. THREE DESIGNS. SIX SIZES 
_, EMBODY ALL DESIRABLE FEATURES 


* PRICES$450.°& UPWARD 
on UNIVERSAL RADIAL DRILL CO 












NCINNA 





SEND FOR "ay 
VALL« ¢ MACHINE 





-Q E ASTHAMPTON MASS. 





PATENT UUSW ORT YANTIS, 
816F St., Washington, D.C. 


0 LI C ITO R § Send for Circular. 





\ E. B. STOCKING, ATTY. 


Opp. Pat. Of., Washington, D.C. 
Send sketch for free report 48 
to patentability and new 
book on Patents. 


all In 








FRICTION 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS. 





JAS. HUNTER & SON, 
North Adams, Mass. 

















1} 
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Morse Twist Drill and Machine Company eoreps D. SAUNDERS’ SONS. “onsets.” 

MORSE PATENT STRAICHT-LIP INCREASE TWIST DRILL. ‘ y BPipe Cutting, 
er __ = _ 1 THREADING, 


Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
Drills for Coes, 
Adjust 


Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center an¢ 
able Drill Chucks, Taper Reamers, Milling Cutters and Special Tools to order. 
ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES. 


GEO. R. STETSON, Sup’t. EDWARD 8S. TABER, Pres°t and Treas« 


HILLES & JONES, 


WILMINGTON, DEL. 


PUNCHES & (HEARS 











Improved 
Horizontal 
ae Punches. 
LINE OF 


~ BOILER -SHOP TOOLS. 
CRAIC’S JJ ACHINER 
New “Class ¢” =m 


For Reducing and Pointing Wire. 
Manufactured: by | 





Especially adapted to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 
manufacturer. 


§.W. GOODYEAR, Waterbury, Ct, 


The Craig Sight Feed Lubricating Co 
LAWRENCE, MASS, 
Manufacturers of 


Sight Feed Lubricators for | 
Locomotives, Stationary, Marine, 
Portable & Pumping Engines. 


i 
| 
i i ry 


WRITHD FOR CIRCULAR. 














SEBASTIAN, 
MAY & COMPANY’S 


Improved Screw Cutting 


Foot or Power Lathes 











zz 














= — ———$— 
Catalogue of Lathes, Dril! ee = 

Presses and Machinists Took = a or alge 

and Supplies mailed on appli. 

cation. Lathes on Trial. ” GINE LATRES, > BAND oy LATHE 


= 167 W.Second St., Cincinnati,0 


BRANDON'S PISTON RING 


me\\>> PACKING. 
SS i | its use a piston is self- 
z packed . against pressure, this 
==» pressure being ba anced so as 
=—<mto permit neither the forcing 
of the rings meres, causing 
wear of rings and cylinder, nor 
inwardly, allowing the fluid to 
pass by them. : 
For License or Illustrated Cir- 
cular, Address, 


JAMES BRANDON, 233 Tenth Ave. N.Y. 


GRACE & Gt, 





Slide Rests and Planer Centers, 
FORBES & CURTIS, 


BRIDGEPORT, CONN, 
Manufacturers of 


The Forbes Pat. Die Stocks, 


Power Pipe Cutting and Thread. 
ing Machines, Cu’ tins-of Ma- 
chines, Ratchet Drills, 
Special Machinery, etc., etc. 

[| WRITE FOR CATALOGUE. 


Mention Paper. 




















eae 






























wep gprs aang Tapping Machines 
THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 


licity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
stead of sliding motion. No loose _ to become detached and mislaid. All wearing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter made, 


Ferracute Machine Co., | THE CINCINNATI SCREW AND TAP CO., 


BRIDGETON, N. J., U.S.A. CINCINNATI, OHIO. 

























Bai MANUFACTURERS OF 
PRESSES, DIES| # 
bay all _ en wen . #8 crews, 
z new line oO 4 
felt, PRESSES just out. &3 TAPS, DIES, 
i Send for Catalogue. 5 te ese 


AND 
UNIVERSAL 


pMILLING MACHINES, 
BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 
BREHMER BR6s., 

Machinists, 
440 N. 12th St., Philadelphia, Pa- 





THOS, i, DALLEMT & 00, 


13th & Buttonwood Sts, Phila., Pa., 


MANUFACTURERS OF 


kPwPATEN T 


Portable Driling Machines 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 
HAND DRILLS. mn 
Send for Illustrated Catalogue. 























Iron and Steel 


DROP FORGING 


Of Bvery Description, at Reasonable Prioes, 
THE R.A. BELDEN 060., DANBURY, OT. 





P, BLAISDELL & CO. 


Manufacturers of 


achinists’ Tools, 
WORCESTER. MASS. 


[t will “Pay the Piper,” 
iy Per, 

parte ™ Lf he aims to pipe well for 

WS STEAM, WATER, GAS, 

\ ACIDS, OILS, AMMONIA, 

\ &c., to examine this UNION, 

Ml which requires no packing, but 

ts always ;eady for instant 

use. When you next order 

Fittings of any Dealer,ask for 

a sample American Union 

to come with them, and it will tell you the whole story, 
or we will, if you writeus for particulars. 


& PANCOAST & MAULE, 
PHILADELPHIA, PA. 





THE 


» Bats Sealine Dri 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
gee: clogging and breakage of 

rills. Has a swinging table with 
attachment for. center drilling. 
Instantly adjustable to different 
lengths of work. Over already 
in use. Send for Circular. 


DWIGHT SLATE, 
anni Hartford, Conn. 
FAY & SCOTT, "x" 


WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c, 


SEND FOR CATALOCUE. 


DRAWING PAPERS, 


All Hinds. 
Send for Catalogue of Drawing Papers and In- 


struments. 
G. 8. Woolman, *™™* 
= 176 Terrace Street, 


Seance were PATENTS 




















*UOsUL 8142 JO ANPNIAID B10; pues “yHoUTYST]qQuIse anok 
#NOGE FIOM s8UlI-784} 4 Bujop uy ySes9juy uv oyu, OF usdaug nos yy 


EUREKA BAND SAW. 


We build three sizes, at prices 
lower than an equally good 
Band Saw can be had else. 
where. For further informa, 
tion, inquire of 


FRANK & CO., 











THOS, P. SIMPSON, Washington, D 
C. No pay asked for patent until oba 
tained.. Write for Inventor’s Guide- 
































i 2 989 L. §. STARRETT, 

: 993 FINE TOOLS 

N ATHOL, MASS. 

i! SEND FOR FULL LIST. 

‘ | NEWARK, WJ, 

: aft Aeon FIVE YEARS’ 

. MACHINISTS’ | Successful Trial 

. BENCH LATHES, | Has Proved the 

WATCH & BE MACHINERY | W a ae 
i ater olor 
TO BE THE 

MOST RELIABLE 
and ECONOMICAL 





Motor made. 


Built in six sizes,from ¥ tol 
horse-power 


Efficiency, safety and economy 
combined. Send for illustrated catalogue and 
price-list. Factory and warerooms, 


{32 OLIVER ST., BOSTON, MASS. 


Hydrostatic Machinery 

















MACHINE OULDED 


GEARS, ACCUMULATOR 
Pulley Castings, ii: 


e Trade. 
List mailed on application. 


E & HUN 


A BALTIMORE, MD. 





Vault Tlevator to, 


gp. WATSON & STILLMAY, 


468 Grand St., New York, 














BROCK’S PATENT DROP-FORGED CHAIN PIPE WRENCH. 


MADE ENTIRELY OF BAR STEEL.— Six Sizes, adapted for pipe 
from 4 to 14 inches diam. 














Each number will fit a range of sizes equal to six or more pairs of commor 
tongs, while it will outwear an equal number of any kind. All parts are inter 
changeable. Jaws hardened to a saw temper, and can be sharpened with a file 
Does not crush pipe; quick grip; never slips; chain will not unhitch in use, but 


san be instantly released.  y writraMs & C0., Iron & Steel Drop Forgings, {1 Richards St., near Hamilton Ferry, Brooklyn, N.Y. 
, ~ RICHARDS’ PATENT 


- Combination Planer ana Shaper. 


Several sizes, any length of bed. Only the head travels, the work 
remaining stationary. _ Combines advantages of both planer and 
shaper, Effective, durable and convenient. A number in use, giving 
perfect satisfaction. Send for circular. Manufactured by 


E. A. WALKER, 





‘r Ron Ui ii 


F i TT Kia 


: P C 


ciiiel 













75 Laurel Street, Philadelphia. 


~The Eaton, Gale & Burnham Co, 


82 & 84 FULTON STREET, NEW YORK, 
Manufacturers of 
= PIPE CUTTING and 
. THREADING MACHINES, 
Operated by Hand or Power. 
FIrrTrTrines, 


VALVES, PIPE, PIPE TOOLS, 
and all styles of 


Iron and Brass Goods 


For STEAM, WATER and GAS. 


VIEW OF FACTORY. BRIDGEPORT, CONN. 
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WILLIAM SELLERS & CO., 


Engineers and Machinists, Philadeiphia, Pa. 


IMPROVED MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Shafting, Pulleys, Hangers, etc., for transmitting power. 
Self-Adjusting Injector of 1876, started, stopped and regulated as to 


capacity, by one lever. 


FIXED NOZZLE AUTOMATIC INJECTOR OF 1885, 


Improved 





Either a Lifter or Non-Lifter; no 


tubes can be removed without ‘disturbing pipe connections ; is perfectly 
Automatic in its action; requires no especial manipulation to operate it, 


DESCRIPTIVE PAMPHLETS AND PRICES FURNISHED ON APPLICATION 70 PHILADELPHIA OFFICE, 02 10 
NEW a OFFICE, 79 Liberty St. 


extra valves or fittings required; 











There are four Indisputable Hividences of the 
Established Success of the Westinghouse Engine: 
First—The volume and increase of sales, out of all 

proportion to any other Engine. 

Seconp—The fact that (October) 22 per cent. of our 
Orders are Repeated, Orders from Actual Users 
(not Agents), ranging from 2d to 16th orders. 

Tutrp—The steady increase of the average size of 
Engine sold. 

Fourta—The persistent attempts to copy and evade 
our patents by builders of characterand reputation 
WESTINCHOUSE, CHURCH, KERR & CO., 

Consulting and Contracting Engineers, 

17 CO NDT NEW YORK. 

Also consectiin Pre Same Corliss Engines, the ane 
Smith Fans, the American Paper Pulley, 


bes ee ENGINE co. 















PORTABLE AND STATIONARY 


ENGINES and BOILERS 


Send for Catalogue and Prices. 


DIXON’S 
GSraphited 
LUBRICATING OIL. 


Pure Foliated American Graphite, 


SUSPENDED IN OIL, 
for Close-Fitting Axles and Heavy Ma- 
chine Bearings, 

Bearings will run easier and wil! not wear out, It will cool 
off a hot journal after every other oil has failed. 
Write for Circular. 

JOS. DIXON CRUCIBLE CO., 


JERSEY CITY 17. J 
18s A NATURAL PRODUCE 











THE LOWE BOILER, 





Southwark Foundry & Machine Co, 


ENGINEERS AND MACHINISTS. 
WASHINGTON AVE. AND FIFTH ST., PHILADELPHIA, PA. 
PORTER-ALLEN and SOUTHWARK ENGINES, BOILERS AND TANKS, 


BLOWING ENGINES, PUMPS, GAS APPARATUS, BESSEMER CONVERTERS, ‘ETO, 


SUGAR MACHINERY, HYDRAULIC MACHINERY, ETC.. ETC. 


Tat LN Austirt C 


Double, Single, Angle- 
Bar, Gang orizontal, 
Twin, Boiler, Spacing; 


Gate, Multiple, Belt an 
Steam-Driven 
Punches and Shears, 
Over 300 Sizes. 
ALSO, 


Power Cushiened Hammer. 


Send fornew new cataloguo 





Hamilton, 


| OHIO, 










in| 


ve 











Which eight i 2ars’ of use of the steam superheat- 
ing drum style, and sixteen of the LOWE BOILER, 
under all conditions, has proved to be the most 
satisfactory boiler known in all respects. Gives 
dry steam. The process for the combustion of the 
gases is in the construction and setting. Burns 
any fuel and gets as much results from it as any 
boiler or setting at no more cost, with greater 
durabilit 

Write br histories of boilers and feed water heaters 
(free on mentioning this paper), to 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 
WILLIAM LOWE, Proprietor. 


HILL’S FaICTN CLUTCH 





Sent on Trial. 
a. Sl] UO pjos 





NO OIL ON FRICTIONAL SURFACES. 
Abundant Clearance, Positive Release. 
Only CLUTCH Having REMOVABLE Hub. 


E Send for Catalogue. BELOIT; 
CLIPSE WIND ENGINE CO., WIS. 


HALL 








TAKE OUTTUBE (RE 


FOR CLEANSING 





OVER 20,000 IN USE. 


HALL’s ENGINEERING Co., 





TAKEN FROM OUR OWN 
Send for Circular, Prices 


112 JOHN STREET, NEW YORK, 


ENGINE LATHES 


8, ASHTON HAND MFG. CO., 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 








Are now in position to put on the market 


ENCINE LATHES OF NEW DESICN, 
and 





14” 










guaranteed to be equal in material, foie 
workmanship to the best ever offere 


DRAWING 
NSTRUMENTS 


FOUNDRY AND MACRING DEPARTMENT 


Harrisburg Car Mfg, Co., 
HARRISBURG, PA. 


tn] 


a Sait 


STEARNS MFG. COMPANY. 


ERIE, PA. 
Engines from 15 to 400 Horse Power, 


Boilers of Steel and Iron supplied to the trade or 
the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


iy nt 


Wau 





mI a 








Send for 72-Page 
ILLUSTRATED CATALOGUE. 


WM. T. COMSTOCK, 
6 Astor Place, + New York. 


















Highest Award, AT 
Franklin 
SILVER MEDAL p . — Works at ERIE, PA. 
AND EXHIBITION, ; 
DIPLOMA. Philadelphia. IW.COLBURN & bis 


> 





FITCHBURG, MASS. 
yy) MAIN S* 


We are operating the finest and most successful 
Electric Light Stations in the world. A change of 


speed not exceeding one per cent guaranteed, run- S|OWEST 
ning light and loaded. Send. for Cn > ie NG PRICES, 


sapalad seataaaes WATER-TUB TUBE BOILER COMPANY: 


Main Office, 
New Brunswick, N. J. | 


Manufacturers of 


MOORE’S SYSTEM 


WATER-TUBE STEAM BOILERS, 


Unequalled for 


SAFETY, ECONOMY AND DURABILITY. 


Branch Offices: 
New York City, 64 Cortlandt St. 
Philadelphia, Pa., 49 N. 7th St. 
Boston, Mass., 50 Oliver St. 


HITE’S FLEXIBLE METALLIC FILLET 


OW. use of Pattern Makers. Sizes 12 to 1 in. 


\ WARD WHITE, AR N. ‘Ath ST., 


MORSE MORSE ELEVATOR WORKS. 


ARCS 8 INCANDESCENT 


cS aeri ie 
AND PLATING 


MACHINES. 
























Adapted to all Boilers. 
J.B. Lonergan & Co., 


Sole Owners and Manuf’rs 
PHILA., PA. 









MINES, 
guarantee its 
success, if di 








Unlike any fr tam | FLUOR| 


compounds or 
manufactured 
products here- 


|THE BEST 


FOUNDRY 


rections are 
followed, or 
ask no pay. 





tofore on the 
market. We 


the artificial 





{ and Experience of Users. 
of iron required to purify the iron, and will more than pay for itself in keeping t 


THE EVANSVILLE LEAD & SPAR MINING: co., Successors to B. Burbank & Co., ee Ind. 


Only 8 or 10 
Ibs. to the ton 
he cupola clean. 





FLUX 











HARRISON’S ADJUSTABLE FLUE-HOLE CUTTER. 








An effective labor-saving tool for the boiler shop. Size No. 1 cuts all's size f- 

holes from 2 to 5 inches, inclusive. The cutters proper pjs_—_=—=—=—= 

are forged from 54-inch round steel, can be renewed 

at trifling cost; are easily adjusted and firmly held. 
REMInGTom és CoO., 


WILMINGTON, DEL. 







Manufactured. by 









A FULL LINE OF SIZES. + 


Vertical Condensing iain 


Specially adapted for and extensively used 
n large grain elevators. 


BOILERS. 


Manufactured by the 


, Mishkill Teanding Jefachine (0, 


FISHKILL-ON-THE-HUDSON, N.Y. 
Send for Catalogue A, containing Ilus- 


THE NATIONAL 
FEED WATER 


HEATER. 


A brass coil heater supplying 
feed water at 210° to 212° Fahr- 
enheit by use of exhaust steam. 
Our prices are low and rea- 
sonable, and we aim to supply 
the cheapest, bestand most effect- 
tive Heater in the market. Six- 
; pee sizes. 10H.P., $20; 190 H. 
y P., $150; 500 H. P., $600. Tron, 
{ <1. and C opper Coils and 
Bends made to order. 
seo 8 Circulars and price lists 
sent on application. 
National Pipe Bending Co., 
NEW HAVEN, 
Connecticut. 


Pe ee er yor 2” ho") Pa 
Morse, Williams & ¢0, 


(Successors to Clem & — 
Builders of all Kinds of 
PASSENGER & FREIGH1 


eVator's 


Office, 411 Cherry St. 


Works, Trenthel Ave., Wildey and 
hackamaxon Sts., 


ath 


Vdd’ A New York Office, 108 Liberty st 
OSGOOD DREDGE 00,, Auzany, N. Y. 


RALPH BR. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres 
JOHN K. HOWE, Secretary and Treasurer. 


Manufacturers of 
Dredges, Excavators, Ditching Machines, Derricks, ht, &t. 


FEU PIRES. 


























Over 40, (000 in Use. 


ADAPTED 70 EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE. 


Warranted to give satisfac« 
tion or no sale. 


FOR CIRCULARS AND PBIOES, 
ADDRESS, 


The Gardner Governor Go. 





trated Descriptions and References 








QUINCY, ILL. - Car-X 


a 
sD Combined Steam Excavator and Derrick 



























Apart 17, 1886] 


NEW 


ZZ 
a 


BUCKEYE AUTOMATIC CUT-OFF ENGINES 
In Use, Uver 800. 25 to 1,000 H. P. 
These Engines are the combined result of long ex 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines, 
12to 100 H.P., for driving Dynamo Machines a specialty. 


Illustrated Circulars with various data as to practical 
Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: Geo A, BARNARD, 70 Astor House, N, Y, {23a BAERRose Conse sotengoy 


ea 













and ROBINSON & CARY, St. Paul, Minn. 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Gole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 
To Consume 25 to 75 


GUARANTEED Per Cent.Less Gas than ANY 


OTTO GAS ENGINE. 


OVER 16,000 IN USE. 


SCHLEICHER, SCHUMM & CO., 


PHILADELPHIA, PA. 





Other Gas Engine per 
Brake-horse-power. 








AWS & PHLLM 


iron Works. 
IMPROVED 


Corliss Engine, 


High Pressure, 
oo 








CN “Y4omayy 


—Condensing— ga ee ee <2 | 
q. 


And Compound. 
EA A 





Send for Circular, 


Kendall & Roberts, 


Cambridgeport, Mass. 
EASTERN AGENTS. 











THE BECKETT & MeDOWELL MFC. €0, 
STEAM ENGINES, Hoists, Pumps, 


AND GENERAL MINING MACHINERY. 
120 LIBERTY ST. NEW YORK. 
tw SEND FOR ILLUSTRATED CATALOGUE. 


GASOLINE AND GAS ENGINE. 








GIMPLET sma: )URABLE | 
FLAME! 
parE MATCHES USED! KFFECTIVE! 


SLIDE VALVE! 


Unsurpassed economy in use of Gas. One 
turn of the fiy-wheel, acting upon the 
small dynamo, creates an electric spark 
sufficient to start the engine running. 


Sizes, 2 to 10 horsepower, Send for Illus. Circular. 
YONEERS MFG. CO. seeeysemi. 

















BOILERS, Ww ten nM TANKS, 
GAS HOLDERS, ARDEN ICRELL STILLS, 
GAS Germantown & Philadelphia. BRIDGES, 
GENERATORS, HYDRAULIC RIVETING PLANT AND FULL FACILITIES, Ete., Eto. 








VISISLE DROP, 
Is guaranteed to be 
3. erfect insurance 
staat the cutting of 

ve-seats, Cylinder 


THE HOLLAND LUBRICATOR, 









MACHINERY, 


New and Second-Hand. 


2 in. S., 5 ft. Bed Engine Lathe, Prentice, New 
2 © Bat. ae ** Lathe & Morse. 
Fitchburg Mch. Co. 


ne. 
tor itself 





>» * Ge: o inthe revolutions 
, 6 @ 





( 6ft. “ és o “Rees of the engine, say from1 
6° 2. mA a a , to 2 strokesper minute, 
v 8 ft. : Bridgep’t. n’ly new | thus ircreasing the power of the engine. Manufactured by 
, . a _ * Pp. & W. HOLLAND & THOMPSON, 217 River St., Troy, N. ¥ 
‘ ot % “« Putnam, not screw 

7 cate cutting. BSTABLISHED 1855 

18 ar. ue ‘* Hewes & Phillips. Standard Watchman’s Clock, 

7 8 ft. “ a” ‘¢ Fitchburg, g. o. With Safety Lock Attachment, 

S pe || lg |New Haven,g. 0. 20 PRIZE MEDALS AWARDED. 

a “ 14ft, * t “ W. To control watchmen jn manufactur- 

4 oof « ‘“ “ os oun cad 7 ing establishments, public buildings, 

oO 16 ft. “ ‘ Perkins. a 1. warehouses, etc. Simplest, strongest, 

20 in. Drill Beantice Bros. aS cheapest and most complete of its kind. 

Also other smaller drills. Price, with 12 keys, complete, $50. 

Brown & Sharpe Universal Miller. Send for circular. 

100 1b. Bradley Hammer. 0. E. HAUSBERG, Sole Agent, 


i Ib. Steam Hammer Miles. 
Nos, 2 and 4 Stiles Punch Presses. 





71 Nassau Street, Room3, N. Y. 





No.6 Wilder * 1@ PATENT ° 

po. § i & hteaster Punch Press. BLESSING 5 RENEWABLE SEAT 

0 in. shaper, G. & E., new. ae 4 Ch k Val 

12 in, &% Te € , . 

ait, = Bee.uaven good order. Mop and Gheos Valve 
20 in. x4 ft. Planer, New Haven. 





20 in. 
20 in. 
26 in. 
26 in, 















x6 ft. Planer. Whitcomb. 

x 6 ft, Planer, Pratt & Whitney. 
x6 ft, “ Putnam. 

x6 ft. Powell, new. 


The renewable Seats and 
Discs are cast from the best 
phosgice Bronze Metal, which 


82 in. x8 ft. te Leonard & Clark, has lasting qualities, double 
aiid 36 In. x12 ft. _ * Niles, good as new. that of the ene ones iste 
ae ich Vertical Boring Milt. Phila. commonly used in first-class 
00 In. Horizontal Boring Mill, new. valves. The Seats are simply 

‘iach Vertical Boring Mill, Leffell, cheap; fj dropped into place and held 


4 in position by bottom of cage. 


| We also manufacture the Albany Bucket 
and Gravitating Steam Traps. 


w20 & line of Milling Machines, Screw Machines, 
50 t Cutters, &c. WRITE AND STATE WHAT 
YOU WANT TO PURCHASE. 


E. P. BULLARD, 
14 Dey Street, New York City. 


‘ 


SS 


ALBANY STEAM TRAP 00., Albany, N.Y. 
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MAN UFACTURERS OF 
\MPROVED 






STEAM, ENG INES 
"UL varie 
Sizes varying from 
80 to 2000 Horse Power. = 
Horizontal or Vertical, Direct 
Acting or Beam, Ny cenente == 
Non-Condensing or Compoun 
Send for Cirenlar. 
BRANOH OFFICE 


PHILADELPHIA. PA 





E. L. MAXWELL, Pres’t. C. A. Moors, Vice-Pres’t. H. S. Mannine, Treas. M. Luscoms, Sec’y. 


THEE ASHCROFT MEGQ. COMPAN YW, 
a a SOLE MANUFACTURERS 


THE TABOR STEAM-ENGINE INDICATOR, 


Approved and Adopted by the U.S. Government. Also, 
Steam and Vacuum (Gauges, 


With Patent Seamless Drawn Tube. 


Sole Owners and Manufacturers of Ashcroft’s Low-Water De- 
tector, Ashcroft’s Magnetic Water Gauge, Ashcroft’s Oil Testing 
Machine, Ashcroft’s Self-Cleaning Gauge Cocks, Ashcroft’s Pipe 
Stock and Dies, Brown’s Patent Adjustable Pipe Tongs. 

Also, Steam Traps, Packer Ratchet Drills, Stanwood Cutters, 
Marine Clocks, Engine Revolution Counters, Test Gauges, Oil 
Cups, Test Pumps, Locomotive Spring Balances, Steam Whistles, 
Salinometers, and all Instruments for Measuring Steam, Air, Gas 


orwae’ OFFICE AND SALESROOM, 
(fi LIBERTY ST.,NEW YORK. 


Address all Letters to P. 0. Box $754, N. ¥. 


ZAI ‘ 
<i 





= iced 
Mayors ARE INTERCHANG . | 
> SE ORDERED py NUMBE": 


STANDARD so NARROW 
~~ GAUGE.~ 


( 


\Y ALSO FOR © 


PLANTATIONS, 
MINES AND 9 





J-P.DICKSON, 


VICE PRE UPT LOCO. DEPT 


FoR Railway. Repair Shops 
| CIRCULARS ON APPLICATION, STAMP FOR CATALOGUE. ‘ 
L. B. FLANDERS MACHINE WORKS, 
mM PEDRICK & AYER, Proprietors, PHILADELPHIA. 








ECIAL 


Sp 
TOoLs 








Safin oxi ae 
By 


S nak DT \ 




















\ : ai: <_ 
} ln 4 SEs tinea 
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Iron Planers 2 Shapers. 


SUPERIOR DESIGN AND WORKMANSHIP. 


ROCHESTER MACHINE TOOL WORKS, Lim, 


ROCHESTER, N. Y. 

















SEND FOR SPECIAL LIST. 


Second-hand Machine Tools, 


A LARGE ASSORTMENT AT LOW PRICES, 


NEW MACHINE TOOLS 


OF THE LATEST AND BEST DESIGNS, 


SEND FOR CIRCULAR. 











COLD-ROLLED SHAFTINC, HANCERS, 
PULLEYS, ETC., ETC. 


SOLE SALE AGENTS FOR THE 


EDISON SHAFTING MFG. CO. 





The George Place Machinery Co., 


121 CHAMBERS S8T., NEW YORK. 


. 
A 24-INCH LATHE, 
Hi ir A VY FOR SEVERE SER- 
SIZE EVER PRO. 
MAKE IT. 
ND, HEPWORTH & G0,, yonkers. 
als oy Yonkers, XN. Y. 
30 CORTLANDT STREET, 
NEW YORK. 
Branch Offices: 
CHICAGO, 64 8. Canal Street. 
SAN FRANCISC( 


UTES “ 4, A ; ! 
GE ° 
ee WE ARE MAKING 
FX | RA A SPECIALTY OF 
WITH BED ANY 
LENGTH DESIRED. THIS LATHEIS DESIGNED 
VICE; IT IS THE 
HEAVIEST OF ITS 
DUCED, AND THE WORKMANSHIP AS GOOD 
| 1 TH F AS SKILL CAN 
WATER TUBE STEAM BOILERS. 
107 HOPE STREET, 
GLASGOW,S8COTLAND. 
BOSTON, 50 Oliver Street. 
PHILAD’HIA, 32 N. 5th Street 
NEW ORLEANS, 
‘4 Comou telet Strect 
661 Mission Street 


HAVANA, 50 SanIgnacio. ( 














Send to nearest Office for Circular, ~ 
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BROWN & SHARPE MFG. CO. 


Manufacturers of 


MACHINERY AND TOOLS, 


PROVIDENCH, R. I. 


This Machine is Saunas for flat and true 
surface grinding and finishing. It is an effec- 
tive substitute for the operations of filing and 
stoning. The entire cost of files, and three- 
= of the labor usually expended on 

ese operations are saved, beside obtaining 
better surfaces upon the work done. For all 
finished parts of machinery of cast iron or 
steel, hard or soft, for punches or dies, straight 
edges, flattening dies, etc , it will prove invalu- 
able, and will produce fine work with little 
expense 

It will Grind 14” wide, 26’ long, 10’ high, 
using a 9’’ wheel. 

The countershaft has tight and loose pulleys 
8’ diam., 4’’ face, and should run about 276 
turns per “minute. 

Price includes countershaft, wrenches, etc., 
oy pou, delivered F. 0. B. at Providence, 

Weight, 2,500 lbs. 

Re are prepared to furnish this machine 

lengthened,to grind 5 ft. long. Weight, 3,000 lbs, 


[LLUSTRATED CATALOGUE MAILED ON 
APPLICATION. 





No. 3 SURFACE CRINDING MAC INE. 


Boring RY asain Mills, 


5,6, 7, 8, 10, 12, 14 and 16 FT. SWING. 


NEW MACHINE, 


14—20 ft. Boring and Turning Mill. Housings 

and upper works arranged to slide back to 

take in work 20 ft. diameter. Has independent 
boring and key seating attachment. 


NILES TOOL WORKS 


Eramilton, Ohio. 


PHILADELPHIA, | CHICACO, 
713 CHESTNUT STREET. I Gaff Building, La Salle St. 








nT 




















HOIST, ROTATE AND TRAVEL UNDER 
THEIR OWN STEAM. 


The most generally useful Crane for shops, 
contractors, steel mills, etc. All capacities. 
2 and 5-ton sizes usually in stock. Send 
for particulars and illustrated catalogue of 
all types of cranes. 


The Yale & Towne Mfg. Co., 


STAMFORD, CONN,, 
New York, Chicago, Philadelphia, Boston. 


~SHLMRS, TETRA LAH AND DAS 
LODGE, DAVIS & 00, 


Cincinnati, Ohio. 















&®™~ Send for Prices ; it will pay you 


SUCCESSORS TO 
LODGE, BARKER & CO. 











dirt. 
Send tor Catalogue. 


EBERHARDT’S EK.E.GARVIN & CO. 
EMERY TOOL GRINDER 139 & 141 Centre St., New York, 
q Manufacturers of 
Will not - H ti § 
draw the . Machinists 
Temper. é i TLS 
, Will ship " * 
on its = | INCLUDING 
~ |) MILLING MACHINES. 
Merits. | DRILL PRESSES, 
: | HAND LATHES, &c. 
eee ne | __ 
weitere | se ot this Vine 
i 1j 
B. Gould & 5 dg Sneeg 
i se cereecectoen 
shee opreven 
Eberhardt E wear from re and 





97 to HW J. RR. Ave., Newark, N. J. 


















THE PRATT & 


HARTFORD, 





MANUFACTURE 


HORIZONTAL 


Boring Mills, 


48 in. and 66 in. 
Swing. 


Monitor Head Lathes and Screw Machines, Screw Slottin 
Spring Coiling Machines. —Price List and Desnrie 





THE BILLINGS 





& SPENCERGCO HARTFORD G 


MANUFACT JFeE stor @y = 


STANDARD 


DROP FORGED OF 


BAR STEEI 
INIG SIZES. 


TAKING N 








Vertical Mill 
ing Machine 


CLEVELAND, OHIO, 


Machine Tools | 


ION & BRASS 
Wh 


. Send for 


TO ANDINGCLU: 


WARNER & 


SW AREY, 






Tilustrated 
Catalogue | 





MANUFACTURER OF 


ENGINE LATHES 


GEO. W. 


(Cuts, Photographs and Prices furnished 


RANT’S GEA 


Gears. It is sent 






will save 


on application. 


«Lowell. Mass., U. S. A. 


BOOK contains much 
valuable and interesting information about 
free to any business | 
concern on receipt of card or circular ; 
other address for twenty-five cents, which is | 
returnable with any order for Gears. 
GEORGE B. GRANT, 66 Beverly St. 


KEY-SKATING 
MACHINES 


20-in. Drills a Specialty, 
Our Eey- -Geating 1 Machine 
days’ use to pay Bi <2 


no shop can afford to do 
without one. We have 


to any | 


Boston 


enou; 





HINGINE DA THES 


¥ : be WN 
ie 
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Successors to DAVID W. POND, 


WORCESTER, MASS, 


WHITNEY C0, 


Connecticut. 


Double Head 
Traverse Drills 


For 5¢ in., 3 in. and smaller 
holes. 





Revolving Head Drilling 


Machines, 


and Shaving Machines, Rifling Machi 
tion furnished on Application. oo 








2ONN 


a SUN 
~ 


WEN@ialiNia WRENCHES € 






New Degsins, Quick Delivery, 
Great Variety. 








J. M. ALLEN, Presipent. 
W. B. FRANKLIN, Vioz-Presment. 
J. B. Preroz, Sroeeraky. - 





For New Reduced PRICE LIST, Write wo 


G. A. Gray, Jr. & Co., 


42 E. 8th ST., CINCINNATI, O 









now ready for prompt | 17 in. 

shoes eee ect, LATHES, S fon 

sitwteee 

24" ay 
w. P. DAVIS, PLANERS, , 8075 80" era: 
NORTH BLOOMPIBLD. N. Y. nes aes 
THE BUF BUFFALO STEEL FOUNDRY, BUFFALO 
N. Y: 


ORDERS —_ LenaeePoncancs 


PRATT & Laster WORTH 


Proprietors. 





ROP 


UNGHING 
RESSES, 


DEO | uae 
OF A“ K™DS SHEET METAL GOODS, "2 pine Mo 


TILES & PARKER PRESS C0., 


MIDDLETOWN, CONN. 


HAMMERS (J branch Ofc and Factory, 59 Duane St, New York 





“UgJ.M.CARPENTER &_. 


PAWTUCKET.R.I. 





Wis 





TUTE 


Manufacturer. 


Tipsiaie 


K 

















